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In the title compound, [Ru 3 (C 2 5H 23 N)(C5H 5 )3]-3PF 6 - 
2C 3 H 6 0], the cation is a triruthenium complex of a 9,10- 
dihydroanthracene derivative. Three RuCp + (Cp is cyclo- 
pentadienyl) groups are bonded to the three aromatic rings of 
the ligand. Surprisingly, the pyramidalized N atom of the 
heterocycle (E C— N-C = 329.0°) points towards the 
anthracenyl group, so losing its coordinative ability. There is 
an intermolecular C— H- ■ -n interaction involving an acetone 
molecule and the adjacent benzyl ring of the ligand. In the 
crystal, molecules are linked via a number of C— H- ■ O and 
C— H- ■ F interactions and a C— H- ■ -n interaction, leading to 
the formation of a three-dimensional supramolecular struc- 
ture. One of the Cp groups is disordered over two positions, 
with refined occupancies of 0.695 (14):0.305 (14). Two of the 
three hexafluorophospate anions are disordered, with refined 
occupancies of 0.630 (6):0.370 (6) and 0.771 (8):0.229 (8). One 
of the two solvent acetone molecules is also disordered, with 
refined occupancies of 0.82 (2):0.18 (2). 

Related literature 

For the synthesis and crystal structure of the free ligand, see: 
Bratko et al. (2012). For the synthesis of related ligands, see: 
Sanhes et al. (2008). For the coordination chemistry of related 
compounds with 9,10-dihydroanthracene backbones fused 
with pyrrolidine groups, see: Sanhes et al. (2009, 2010). 
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Experimental 

Crystal data 

[Ru 3 (C 25 H 23 N)(C 5 H 5 )3]-3PF 6 - 

2C3H60] 
M, = 1386.99 
Monoclinic, P2Jn 
a = 9.6054 (7) A 
b = 36.567 (2) A 
c = 14.4207 (10) A 

Data collection 

Bruker Kappa APEXII CCD 
Quazar diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker 2008) 
T**, = 0.841, r max = 0.978 

Refinement 

R[F 2 > 2a(F 2 )] = 0.047 
wR(F 2 ) = 0.093 
S = 1.01 

11960 reflections 
871 parameters 



f, = 105.038 (3)° 
V = 4891.6 (6) A 3 
Z = 4 

Mo Ka radiation 
ii = 1.12 mm -1 
T = 193 K 

0.16 x 0.02 x 0.02 mm 



75190 measured reflections 
11960 independent reflections 
7646 reflections with I > 2a(l) 
R,„. = 0.083 



738 restraints 

H-atom parameters constrained 
Ap„ax = 0-70 e A~ 3 
Ap mi „ = -0.77 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl is the centroid of the C20-C25 ring and Cg2 is the centroid of the C26- 
C30 ring. 



D-H-A 


D—H 


H-A 


D-A 


D-H-A 


C2-H2- ■ 02' 


0.95 


2.56 


3.188 (8) 


124 


C3-H3-02' 


0.95 


2.58 


3.197 (7) 


123 


C7-H7---F7" 


0.95 


2.50 


3.359 (5) 


150 


C8-H8- ■ F9 ui 


0.95 


2.42 


3.302 (6) 


155 


C16-H16-01 


1.00 


2.46 


3.240 (6) 


134 


C18-H18/1- ■ F12 iu 


0.99 


2.52 


3.398 (5) 


147 


C22-H22- ■ -Fll iv 


0.95 


2.43 


3.091 (6) 


127 


C27-H27- ■ -02 v 


0.95 


2.50 


3.141 (9) 


125 


C29-H29- ■ F6" 


0.95 


2.48 


3.155 (7) 


128 


C43-H43C- ■ F4 lv 


0.98 


2.31 


3.287 (9) 


176 


C46'-H46D---Q ? 1 


0.98 


2.79 


3.63 (5) 


160 


C32-H32- ■ Cg2 vi 


0.95 


2.43 


3.669 (5) 


136 


Symmetry codes: (i) x 


-l.y.z-1; (ii) - 


x + 1 y + 1, - 


-z + |; (iii) x — i, 


-y + 1, z - 1; 


(iv) x + 1, -y +1 z - 1 


(v) x — 1, y, z\ (vi) 


-x,-y + l, 


-I + 1. 





Data collection: APEX2 (Bruker, 2008); cell refinement: APEX2 
and SAINT (Bruker, 2008); data reduction: SAINT; program(s) used 
to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: publCIF (Westrip, 2010). 
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Tris(^ 5 -cyclopentadienyl)-tris[i/ 6 -[9,10-dihydroanthracene-9 r 10-e/7(/o-3 f ,4 f -(N- 
benzyl)pyrrolidine]]triruthenium(l I) tris(hexafluorophosphate) acetone 
disolvate 

lelyzaveta Bratko, Sonia Mallet-Ladeira, Nathalie Saffon, Emmanuelle Teuma and Montserrat 
Gomez 

Comment 

In the last years, we have been interested in the design of new ligands for studying original ways to coordinate transition 
metals with the purpose of finding applications in homogeneous catalysis. Within this framework, we have explored the 
synthesis of original 9,10-dihydroanthracene backbones fused with pyrrolidine groups (Sanhes et al, 2008). They offer 
the possibility of coordinating to metal atoms through both the heterocyclic moiety (Sanhes et al, 2008, 2009, 2010) and 
the aromatic rings, leading to polymetallic systems potentially interesting for studying cooperative effects in catalysis. In 
contrast to the large number of works published concerning the ^-coordination chemistry of anthracene and also 9,10-di- 
hydroanthracene derivatives, no studies have been reported in relation to the ^-interactions of Diels-Alder adducts 
involving anthracene with transition metals. 

Our aim is to study the coordination chemistry of the new ligand 9,10-dihydroanthracene-9,10-eKfifo-3',4'-(Af-benzyl)- 
pyrrolidine (Bratko et al, 2012), through n- interactions with metal fragments. Ruthenium(II) organometallic precursors 
containing the RuCp + moiety were chosen because of its known ability to give metal-arene complexes. Herein, we 
describe the crystal structure of, to the best of your knowledge, the first tris-ruthenium(II) complex of this kind of 
ligands. 

The molecular structure of the title trinuclear ruthenium(II) cation is shown in Fig. 1 . The asymmetric unit contains a 
tris(^ 5 -cyclopentadienyl)-[(tris-^ 6 )-(9,10-dihydroanthracene-9,10-enJo-3^4'-(A r -benzyl)-pyrrolidine)]-triruthenium(II) 
cation, three hexafluorophosphate anions and two molecules of acetone. In the cation, the N atom of the heterocycle is 
pyramidalized (E C — N — C = 328.95°), and points towards the anthracenyl group. This is in contrast to the situation in 
the free ligand (Bratko et al, 2012), where the N atom is involved in a C — H—N interaction with the chloroform solvent 
molecule. In both compounds the pyrrolidine ring has an envelope conformation with the N atom as the flap. A weak 
intramolecular interaction between one H of the benzyl group (C21-H) and one of the aromatic rings of the backbone is 
observed (Fig. 1), favoured by the electron-deficient aromatic group of the 9,10-dihydroanthracenyl moiety upon 
ruthenium coordination. The deviation of atom Nl from the four planar atoms of the heterocycle in the ligand is 0.63 1(1) 
A, compared to 0.562 (3) A in the title cation. There is a C — H--7T interaction involving an acetone molecule and the 
adjacent benzyl ring of the ligand (Table 1). 

In the crystal, molecules are linked via a second C — W-n interaction, leading to the formation of an inversion dimer 
(Table 1 and Fig. 2). There are also a number of C — H---0 and C — H---F interactions present, resulting finally in the 
formation of a three-dimensional supramolecular structure (Table 1). 
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Experimental 

The trinuclear complex was prepared by adding [RuCp(CH 3 CN) 3 ]PF 6 (38.6 mg, 0.09 mmol) to a degassed solution of the 
ligand 9,10-dihydroanthracene-9,10-e«(io-3',4'-(A'-benzyl)-pyrrolidine (10 mg, 0.03 mmol) in 8 ml of 1 ,2-dichloroethane. 
The resultant solution was then refluxed overnight. The reaction mixture was cooled and the solvent evaporated under 
vacuum. Single crystals were obtained from an acetone solution of the isolated complex at room temperature. The 
complex was characterized by high-resolution mass spectrometry (ES+, methanol): calc. mass for [C4oH 38 NRu 3 .2PF 6 ] + 
1126.9451; found: 1126.9471. Further spectroscopic data for the title compound are available in the archived CIF. 

Refinement 

One of the cyclopentadyenyl groups (C36-C40/C36-C40') is disordered over two positions with refined occupancies of 
0.695 (14):0.305 (14). Two of the three hexafluorophospate anions (involving atoms PI and P3) are disordered with 
refined occupancies of 0.630 (6):0.370 (6) and 0.771 (8):0.229 (8), respectively. One of the two molecules of solvent is 
also disordered with refined occupancies of 0.82 (2):0.18 (2). The SAME, DELU and SIMU restraints were applied for 
all of the disordered atoms (Sheldrick, 2008). All the H atoms were included in calulated positions and treated as riding: 
C— H = 0.95 A (CH-aromatic), 0.98 A (CH 3 ), 0.99 A (CH 2 ) and 1.0 A (CH-methine), with Uiso(K) = l.5Ueq(C) for 
methyl H atoms and = l.2Ueq(C) for other H atoms. 

Computing details 

Data collection: APEX2 (Broker, 2008); cell refinement: APEX2 and SAINT (Broker, 2008); data reduction: SAINT 
(Broker, 2008); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: publCIF (Westrip, 2010). 
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C34 

Figure 1 

A view of the molecular structure of the title complex, with the atom numbering. Displacement ellipsoids are drawn at 
the 50% probability level. The three PF6" anions, the acteone solvent molecules, the minor fragments of the disordered 
atoms and the H atoms have been omitted for clarity. 




Figure 2 

View showing the formation of the inversion dimer resulting from intermolecular C — W-n interactions, shown as dashed 
lines. [Symmetry code: (i) -x, 1 -y, 1 - z]. 
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Tris(i/ 5 -cyclopentadienyl)-tris[i/ <, -[9,10-dihydroanthracene-9,10- endo-3',4'-(N- 
benzyl)pyrrolidine]]triruthenium(ll) tris(hexafluorophosphate) acteone disolvate 



Crystal data 

[Ru 3 (C 25 H 23 N)(C 5 H 5 ) 3 ]-3PF 6 -2C 3 H 6 0] 

M r = 1386.99 

Monoclinic, P2\ln 

Hall symbol: -P 2yn 

a = 9.6054 (7) A 

b = 36.567 (2) A 

c= 14.4207 (10) A 

B = 105.038 (3)° 

F= 4891.6 (6) A 3 

Z = 4 

Data collection 

Broker Kappa APEXII CCD Quazar 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Broker 2008) 
7^ = 0.841, r m = 0.978 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
RiF 1 > 2o<^)] = 0.047 
wRiF 2 ) = 0.093 
S = 1.01 

11960 reflections 
871 parameters 
738 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 2752 

D x = 1.883 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 9276 reflections 

(9 = 2.5-23.9° 

fi = 1.12 mnT 1 

T= 193 K 

Needle, colourless 

0.16 x 0.02 x 0.02 mm 



75 190 measured reflections 
11960 independent reflections 
7646 reflections with I > 2o(I) 
Rm = 0.083 

$max 28.3 , $min 2.7 

h = -12— >12 
k = -46— >48 
/ = — 18— *19 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/^F 2 ) + (0.02987 3 ) 2 + 6.328P] 

where P = (F a 2 + 2F c 2 )/3 
(A/oW = 0.002 
A/w = 0.70 e A" 3 
Ap mm = -0.77 e A" 3 



Special details 

Experimental. Spectroscopic data for the title compound: 'H NMR (300 MHz in (CD 3 ) 2 CO): 6.68-6.70 (m, 2H, Harom); 
6.56-6.58 (m, 2H, Harom); 6.35-6.37 (m, 2H, Harom); 6.30-6.31 (m, 3H, Harom of Bn); 6.23-6.26 (m, 2H, Harom); 
6.00-6.03 (m, 2H, Harom); 5.67 (m, 5H, Cp); 5.43 (s, 5H,Cp); 4.91 (s, 5H, Cp); 4.31 (m, 2H, H 9 ,io); 3.16 (s, 2H, Hi,); 
3.08-3.10 (m, 2H, H n or H 18 ); 2.78-2.84 (m, 2H, H 15 +i 6 ); 2.49-2.54 (m, 2H, H 17 or H, 8 ). 13 C NMR (75 MHz in 
(CD 3 ) 2 CO): 115.3, 107.0 (Cn 12,13,14); 87.5 (CHarom); 87.3 (CHof Bn); 87.1, 85.9, 84.9, 84.7 (CH arom); 83.2 (Cp); 
82.5(Cp); 82.3 (Cp); 58.7 (C 19 ); 58.5 (C 17>18 ); 48.2 (C 15 ,i 6 ); 44.3(C 9 ,i 0 ). 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 
estimated from the variances of the (full) variance-covariance matrix. The cell esds are taken into account in the 
estimation of distances, angles and torsion angles 

Refinement. Refinement of F 2 against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and 7?-factors based on ALL data will be even larger. 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Occ. (<1) 


Rul 


0.33854 (4) 


0.42603 (1) 


0.72728 (2) 


0.0236 (1) 




Ru2 


0.16059(4) 


0.45640(1) 


0.22459 (2) 


0.0216(1) 




Ru3 


0.10104(4) 


0.31457 (1) 


0.07175 (3) 


0.0299 (1) 




Nl 


0.2080 (4) 


0.36051 (9) 


0.4696 (2) 


0.0237 (11) 




CI 


-0.0441 (5) 


0.36216 (11) 


0.0595 (3) 


0.0320(16) 




C2 


0.0094 (6) 


0.35921 (12) 


-0.0230 (3) 


0.0376 (16) 




C3 


0.1566 (6) 


0.35806 (12) 


-0.0146 (3) 


0.0389 (19) 




C4 


0.2558 (5) 


0.35895 (11) 


0.0760 (3) 


0.0291 (14) 




C5 


0.3412 (4) 


0.43265 (10) 


0.3366 (3) 


0.0219(12) 




C6 


0.2829 (5) 


0.46293 (11) 


0.3753 (3) 


0.0266 (14) 




C7 


0.1353 (5) 


0.46418 (11) 


0.3708 (3) 


0.0272 (14) 




C8 


0.0416(5) 


0.43567 (10) 


0.3259 (3) 


0.0222 (12) 




C9 


0.0203 (4) 


0.37137 (10) 


0.2446 (3) 


0.0199(12) 




CIO 


0.2952 (5) 


0.36794 (10) 


0.2607 (3) 


0.0231 (12) 




Cll 


0.2045 (5) 


0.36303 (10) 


0.1584 (3) 


0.0239 (14) 




C12 


0.2499 (4) 


0.40405 (10) 


0.2957 (3) 


0.0177(11) 




C13 


0.1009(4) 


0.40561 (10) 


0.2885 (3) 


0.0198 (12) 




C14 


0.0552 (4) 


0.36497 (10) 


0.1504 (3) 


0.0215 (12) 




C15 


0.0868 (4) 


0.33976(10) 


0.3140 (3) 


0.0222 (12) 




C16 


0.2525 (4) 


0.33798 (10) 


0.3246 (3) 


0.0230 (12) 




C17 


0.3190 (5) 


0.34224 (12) 


0.4334 (3) 


0.0274 (12) 




C18 


0.0719(5) 


0.34417(11) 


0.4153 (3) 


0.0270 (14) 




C19 


0.2248 (5) 


0.35578 (12) 


0.5717(3) 


0.0324 (14) 




C20 


0.3463 (5) 


0.37695 (11) 


0.6362 (3) 


0.0286 (14) 




C21 


0.4125 (5) 


0.40690 (12) 


0.6039 (3) 


0.0362 (16) 




C22 


0.5248 (5) 


0.42606 (14) 


0.6686 (4) 


0.0442 (17) 




C23 


0.5708 (5) 


0.41519(15) 


0.7654 (4) 


0.0444 (17) 




C24 


0.5040 (5) 


0.38608 (13) 


0.7984 (4) 


0.0418 (17) 




C25 


0.3914(5) 


0.36709 (11) 


0.7339 (3) 


0.0315(16) 




C26 


0.1629 (6) 


0.46440 (13) 


0.6732 (4) 


0.0441 (17) 




C27 


0.1147 (5) 


0.43607 (12) 


0.7228 (3) 


0.0363 (17) 




C28 


0.1983 (5) 


0.43684 (12) 


0.8190 (3) 


0.0352 (17) 




C29 


0.2988 (5) 


0.46588 (12) 


0.8285 (3) 


0.0344 (17) 




C30 


0.2756 (6) 


0.48300(12) 


0.7385 (4) 


0.0408 (16) 




C31 


0.0434 (5) 


0.45710(12) 


0.0730 (3) 


0.0352 (14) 




C32 


0.0054 (5) 


0.48785 (12) 


0.1192 (3) 


0.0343 (17) 




C33 


0.1292 (5) 


0.50943 (12) 


0.1553 (3) 


0.0363 (16) 




C34 


0.2460 (5) 


0.49184(13) 


0.1307 (3) 


0.0382 (17) 




C35 


0.1924 (5) 


0.45915 (13) 


0.0803 (3) 


0.0357 (16) 




C36 


0.1527 (15) 


0.2641 (2) 


0.1538 (5) 


0.035 (2) 


0.695 (14) 


C37 


0.2299 (8) 


0.2650 (2) 


0.0824 (9) 


0.034 (2) 


0.695 (14) 


C38 


0.1291 (13) 


0.2664 (3) 


-0.0090 (6) 


0.040 (2) 


0.695 (14) 


C39 


-0.0087 (10) 


0.2656 (3) 


0.0066 (8) 


0.045 (2) 


0.695 (14) 


C40 


0.0047 (12) 


0.2642 (2) 


0.1068 (10) 


0.041 (2) 


0.695 (14) 


C36' 


0.080 (4) 


0.2637 (6) 


0.1490(12) 


0.038 (3) 


0.305 (14) 


C37' 


0.210 (2) 


0.2651 (6) 


0.120 (2) 


0.038 (3) 


0.305 (14) 


C38' 


0.174 (3) 


0.2642 (7) 


0.0184(19) 


0.039 (3) 


0.305 (14) 
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A' 

C39 


0.023 (3) 


A T/f 1 /AA 

U.zoj3 (9) 


A A1 OO /1 OA 

—0.013 / (13) 


A A/1 A /O A 

0.040 (3) 


A 0 AC / 1 A A 

0.305 (14) 


C40 


A AT /C /OA 

—0.036 (2) 


A O H A C //CA 

O.zo45 (o) 


A A/TjC /OA 

0.066 (2) 


A AO O /O A 

0.038 (3) 


A OAC /1 /IA 

0.305 (14) 


T>1 

rl 


A 1 AC /I /CA 

0.1054 (5) 


A AO" C A O / 1 1 A 

(J.U/Mz (11) 


A CO 1 A /OA 

0.5810 (3) 


A AOOA /OA 

0.0289 (8) 


A OO 1 /OA 

0. / /I (8) 


r 1 


n oc i n /oa 
U.zMy (/) 


A A/CIO /OA 

U.0o3z (z) 


A /CCOO //CA 

0.6539 (6) 


A AC/C /OA 

0.056 (2) 


A O0 1 /OA 

0. / /l (8) 




A A/1 A*7 /OA 
"0.040/ (/) 


A AOO*7 /OA 
0.08 / / (Zj 


A CAOA //CA 

0.50 /0 (6) 


A A/1 O O / 1 AA 

0.0428 (19) 


A O0 1 /OA 

0. / /l (8) 


r3 


A AO 1 O /CA 

0.0238 (3) 


A AO" AO /I A 

0.0/03 (3) 


A £L£L 1 0 /OA 

0.6613 (3) 


A AOA /OA 

0.0/9 (2) 


A O0 1 /OA 

0. / /I (8) 


17 /I 

r4 


A 1 //CA 
0.1 J /5 (6) 


A 1 1 £/;a /1 OA 

O.llooO (Iz) 


A /C10/C /CA 

0.6126 (5) 


A A/CAO /1 OA 

0.0693 (18) 


A O0 1 /OA 

0. / /l (8) 


C C 

r j 


A 1 OOO 
0.18/8 (5) 


A AO 1 C A / 1 AA 
0.08130 (19) 


A /I AAA /O A 

0.4999 (3) 


A A/CAA /1 OA 
0.0600 (18) 


A O0 1 /OA 

0. / /l (8) 


17 /C 

to 


A oo/io //CA 
0.0 /49 (6) 


A A1 /IOC /1 1 A 

0.0J4VJ (11) 


AC/1 /CO /CA 

0.546 / (5) 


A AOO /OA 

O.Ooj (2) 


n O0 1 /OA 

0. / / 1 (8) 


"DO 

rz 


0.26055 (12) 


A AjCO A C /O A 

0.06340 (3) 


A AOOA 1 /OA 

0.98/01 (8) 


A AOOO /O A 

0.02 /8 (3) 




rro 

r7 


A O TJ O /O \ 

0.3738 (3) 


A AO O AO /OA 

0.03292 (7) 


A AOzCO O / 1 AA 

0.97633 (19) 


A A A OA / 1 A\ 

0.0480 (10) 




CO 


A 1 /I /CO /I A 

0.1462 (3) 


A AAO /CO /OA 

0.093oz (/) 


A AAOA /OA 

0.99/0 (2) 


A A/1 OO / 1 AA 

0.0483 (10) 




170 


A OO/CA /OA 

0.2260 (3 ) 


A AO 1 OO /OA 

0.0 / lo / (0) 


A OOC C^C /1 OA 

0.8 /556 (18) 


A AC AO /1 AA 

0.0502 (10) 




t 10 


A 1 O C/C 

0.1356 (3) 


A AO OOO ZO\ 

0.03332 (7) 


A A/COA /OA 

0.9670 (2) 


A ACO A / 1 A\ 

0.0520 (10) 




17 1 1 
Ml 


A O A A 1 /O \ 

0.2941 (3) 


A AC A OA ZO\ 

0.05429 (7) 


1 AAA 11 /1 OA 

1.09911 (17) 


A A A 1 O /AA 

0.0412 (9) 




17 1 0 

r 12 


A O O /I O /O A 

0.3842 (3) 


A AAO O C /OA 
0.U93ZJ (0) 


1 AAO/1 /OA 

1.0084 (2) 


A ACOO / 1 1 A 

0.05 12 (11) 




ri 


A AO A /I /OA 

0.0304 (/) 


A OOOOA /1 OA 

0.zz339 (1 /) 


A O AAC //I A 

0.3995 (4) 


A A/1 CO / 1 OA 

0.0452 (12) 


A /COA //CA 

0.630 (6) 


17 1 ^ 
f 13 


A AO AO / 1 A A 
— 0.0908 (ID) 


A 1 A/1 O /OA 

0.194/ (3) 


A A AC 1 /OA 
0.4051 (/) 


A AO/C /OA 

0.086 (3) 


A /COA //CA 

0.630 (6) 


17 1 /I 

t 14 


A 1 C A /I /1 I \ 

U.15U4 (11) 


A O CO A /O \ 

0.2524 (3) 


A O AA 1 ZO\ 

0.3901 (8) 


A A/C/C /OA 

0.066 (3) 


A /COA //C\ 

0.630 (6) 


17 1 C 
M5 


A 1 C A 1 /OA 

0.1541 (8) 


A 1 AOA /OA 

0.1989 (2) 


A A £.f\H /OA 

0.460/ (/) 


A 1 AO /OA 

0.103 (3) 


A /COA //CA 

0.630 (6) 


17 1 A 

r 16 


n A/i 01 /1 1 A 

0.0423 (11) 


A OA/1 OO /1 OA 

0.2042 / (iy) 


A OAOO /CA 

0.303 / (5) 


n AOO /OA 

0.089 (3 ) 


A /COA //CA 

0.630 (6) 


17 1 "7 

r 1 / 


A AOOC /OA 

"0.0885 (8) 


A O /I AO /OA 

0.249/ (2) 


A 0 0 OO //CA 

0.3388 (6) 


A 1 AO /OA 

0.102 (3) 


A /COA //CA 

0.630 (6) 


17 1 O 

Mo 


A A 1 1 A / 1 AA 
0.01 14 (10) 


A l/IO/CO /I OA 

0.24368 (18) 


A A AAO /CA 

0.4908 (5) 


A AO C /O A 

0.085 (3) 


A /COA //CA 

0.630 (6) 


T>1 ' 

rl 


A AAO /OA 

0.098 (2) 


A AOjC C //I A 

0.0/65 (4) 


A CO10 /IOA 

0.5813 (12) 


A AO A /OA 

0.039 (2) 


A OOA /OA 

0.229 (8) 


17 1 ' 

r 1 


n OC/1 /OA 

0.254 (2) 


A AO/1 0 /OA 

0.0/43 (/) 


A /CC0.0. /IOA 

0.6533 (19) 


A A/1 0 /CA 

0.048 (5) 


n OOO /OA 

0.229 (8) 


170 ' 

rz 


A ACO /OA 

-0.058 (2) 


A AOAO /OA 

0.0803 (8) 


A CAO /OA 

0.508 (2) 


A AOA //IA 

0.039 (4) 


A OOA /OA 

0.229 (8) 


170 ' 

by 


a nn /oa 

U.U37 (2) 


A AAO O { £\ 

0.0938 (6) 


A /C/CO /I / 1 AA 

0.6624 (10) 


A AC H //I A 

0.056 (4) 


A OOA /OA 

0.229 (8) 


17/1 ' 

r4 


A 1 1 O A / 1 OA 

0.1324 (18) 


A 1 1 //IA 

0.11 06 (4) 


A CC/IO /1 A\ 

0.5543 (14) 


A A/C 1 //I A 

0.061 (4) 


A OOA /OA 

0.229 (8) 


17C' 

r5 


A 1 C/1 /OA 

0.154 (2) 


A A/CA/1 //CA 

0.0604 (6) 


A A OCO /1 1 A 

0.495 / (11) 


A A/CO ( A\ 

0.062 (4) 


A OOO /OA 

0.229 (8) 


17A' 

to 


A ACO O / 1 OA 

0.0532 (lo) 


A AO OO / A \ 

0.0382 (4) 


A ZCAAO /1 /CA 

0.6097 (16) 


A A/CO / A\ 

0.068 (4) 


A OOA /OA 

0.229 (8) 


r3 


A m 1 O /1 /IA 

0.0318 (14) 


A OOOO //IA 

0.2223 (4) 


A A AAO /AA 

0.4008 (9) 


A A /CO /OA 

0.063 (2) 


A OOA //CA 

0.3 /0 (6) 


17 1 1 ' 

r 13 


A / 1 OA 

—0.05 /4 (19) 


A 1 A 1 A /CA 

0.1919 (5) 


A /I OOO /1 OA 

0.43 /8 (13) 


A AAA //IA 

0.090 (4) 


A OOA //CA 

0.3 /0 (6) 


17 1 /I ' 

r 14 


A IOC /OA 
0.125 (2) 


A O CO 0 /£A 

0.2533 (6) 


A 0 /COO /1 CA 

0.36 / / (15) 


A AOC //IA 

0.0/5 (4) 


A OOA //CA 

0.3 /0 (6) 


17 1 C ' 

1 15 


A 1 nc /I OA 

0.1375 (13) 


A 1 AO 1 /O \ 

0.1921 (3) 


A OO/IO /10\ 

0.3847 (12) 


A AO/C /OA 

0.086 (3) 


A OOA //CA 

0.370 (6) 


T7 1 A 1 

1 16 


A AC AC / 1 /CA 

-0.0595 (16) 


A O 1 O /I /O A 

0.2184 (3) 


A OAO 1 ZO\ 

0.2931 (8) 


A AAO ZO\ 

0.092 (3) 


A OOA //CA 

0.370 (6) 


17 1 T 

M / 


—0.0/51 (13) 


A OOA 

0.Z529 (3) 


0.4159 (Iz) 


A AOO 1 A\ 

O.Ooo (4) 


0.3 /0 (6) 


171 0' 

Mo 


nil rt/\ i i o"\ 

0. 1 194 (1 /) 


A TIOI //1\ 

0.ZZ83 (4) 


0.50 / 1 ( /) 


A 1 AO M A 

0.102 (4) 


0.3 /0 (6) 


(Jl 


0.5020 (4) 


A OO/IO/C M 1 \ 

O.z84o6 (11) 


O.Z06/ (3) 


A AT AO / 1 OA 

0.0/02 (18) 




C41 


n >ri 11 /A\ 

0.6113 (6) 


A 1 A 1 1 1 

0.301 /I (15) 


A 1(11 1 /C\ 

0.2912 (5) 


A AC C ZO\ 

0.055 (2) 




C42 


0.6o21 (/) 


A mm /1 A\ 

0.3ZZ93 (19) 


0.3 / /9 (6) 


A AAA (1\ 

0.096 (3) 




C43 


A AO 1 O /'OA 

0.6012 (o) 


A 'lAI 0 {^t\ 
0.3010 (Z) 


A 0 1 1 A 

0.21 16 (5) 


A AOO (A \ 

o.oyy (4) 




(J2 


1 AO A A M 1\ 
1.0209 (13) 


A ICjC/lO /1A\ 

0.3560o (19) 


0. /582 (4) 


0.0/5 (3) 


A OO /OA 

0.82 (2) 


C44 


A A/1 A/1 /1 1\ 

0.9494 (13) 


0.33ZZ (z) 


A 71 /1 1 
0. / 141 (6) 


0.053 (3) 


A OO ZO\ 

0.82 (2) 


C45 


1 AIOA/ITA 

l.OloO (13) 


0.29/5 (3) 


A £C\£H { 1 A\ 

0.696/ (10) 


A AAO" i Z\ 
0.09 / (5) 


A OO /OA 

O.o2 (2) 


C46 


0.7926 (14) 


0.3362 (3) 


0.6691 (11) 


0.106 (6) 


0.82 (2) 


02' 


0.925 (5) 


0.3647 (7) 


0.7532 (18) 


0.065 (6) 


0.18 (2) 


C44' 


0.880 (5) 


0.3379(10) 


0.708 (4) 


0.066 (7) 


0.18(2) 


C45' 


0.975 (5) 


0.3050 (11) 


0.723 (3) 


0.073 (8) 


0.18 (2) 


C46' 


0.727 (5) 


0.3335 (12) 


0.657 (3) 


0.062 (8) 


0.18 (2) 
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T T £ 

H6 


A O A A A A 

0.34400 


A A Ol C A 

0.48250 


A A A A O A 

0.40430 


A AO 1 A* 

0.0320* 




H7 


0.09770 


A A O A O A 

0.48430 


A O A0 1 A 

0.39820 


A AO O A ik 

0.0330* 




T T 1 

Hi 


A 1 A A A A 

—0.14490 


A O /"II A 

0.36220 


A A C O T A 

0.05370 


A AO OA* 

0.0380* 




t n 

H2 


A AC H^l a 

-0.05620 


A O C O AA 

0.35800 


A AO A OA 

-0.08480 


A f\A C A* 

0.0450* 




t n 

H3 


A 1 AACA 

0.19050 


A O C CH(\ 

0.35670 


A ATAOA 

-0.07080 


A A A TAsts 

0.0470* 




T T A 

H4 


A O C f O A 

0.35630 


A 1 C /" O A 

0.35680 


A AO 1 /" A 

0.08160 


A AO C A ik 

0.0350* 




H5 


f\ A A ATA 

0.44070 


A A O 1 AA 

0.43190 


A O O O C A 

0.33850 


A A1 /"A* 

0.0260* 




H17A 


A O /I O A A 

0.34300 


A O 1 O 1 A 

0.31810 


0.46420 


A AO O A rfs 

0.0330* 




T T 1 1 VI 

H17B 


A /I A "7 O A 

0.40780 


A O CT1 A 

0.35720 


A A A f- (\(\ 

0.44600 


A AO OA* 

0.0330* 




H18A 


A A 1 AO A 

-0.01030 


A O /"AO A 

0.36030 


0.41630 


A AO 1 A * 

0.0320* 




H18B 


A AC /"C A 

0.05650 


A O 1 A1 A 

0.32020 


A A A 1 OA 

0.44280 


A AO 1 A* 

0.0320* 




H19A 


A 1 /I AAA 

0.24000 


A O 1 A C A 

0.32950 


A C O T 1 A 

0.58710 


A AO A A sfc 

0.0390* 




t t 1 nn 

H19B 


A 1 O O A 

0.13360 


A O ZTO 1 A 

0.36310 


A C O £ C A 

0.58650 


A AO AA* 

0.0390* 




T 11 1 

H21 


A O O 1 O A 

0.38180 


A A 1 A O A 

0.41430 


A C O OT A 

0.53870 


A A A A A* 

0.0440* 




T 11 1 

H22 


A C f AO A 

0.56930 


A ,1 ,1 O A 

0.44630 


0.64660 


A A C O A * 

0.0530* 




T 11 1 

H23 


a /" ,1 i n a 

0.64770 


A /l 1 TO A 

0.42780 


A O A0 1 A 

0.80820 


A A C O A * 

0.0530* 




t n a 

H24 


A COO OA 

0.53380 


A OTAAA 

0.37900 


A OCA AA 

0.86400 


A ACAA* 

0.0500* 




H25 


A O A C O A 

0.34530 


A O A TO A 

0.34730 


A T C /"T A 

0.75670 


A AO OA* 

0.0380* 




T 11 /" 

H26 


0.12610 


A /I T A 1 A 

0.470 10 


A /"ATAA 

0.60700 


A A C O A * 

0.0530* 




T T1 T 

Hz 7 


A AO A 1 A 

0.03910 


A A 1 A A A 

0.41940 


A jCAz^O A 

0.69630 


A A A A A* 

0.0440* 




T T1 O 

H28 


A 1 OO O A 

0.18880 


A /I 1 ATA 

0.42070 


A O ^0"7A 

0.86870 


A A A 1 A* 

0.0420* 




T T1 A 

H29 


A O /"A 1 A 

0.36910 


A /1T1/"A 

0.47260 


A OO C C A 

0.88550 


A A A 1 A* 

0.0420* 




T TO A 

H30 


A O 1 "7 A A 

0.32700 


A C AO C A 

0.50350 


A T1 /I 1 A 

0.72410 


A A A A A * 

0.0490* 




T TO 1 

H31 


A A1AAA 

-0.02000 


A A O OO A 

0.43830 


A A A 11 A 

0.04220 


A A A 1 A* 

0.0420* 




T TO 1 

H32 


A AO O A 

0.08860 


A /I AT> A 

0.49330 


A 1 1 CI A 

0.12520 


A A A 1 A* 

0.0410* 




T TO O 

H33 


A 1 O O C A 

0.13350 


A C O 1 T A 

0.53170 


A 1 O A O A 

0.18980 


A A A A A * 

0.0440* 




T TO A 

H34 


A O /I 1 O A 

0.34280 


A C A AO A 

0.50030 


0.14530 


A A A /"A * 

0.0460* 




T TO C 

H35 


A 1 A *70 A 

0.24730 


A A A 1 OA 

0.44180 


A AC^AA 

0.05600 


A A A O A* 

0.0430* 




t n £ 

H36 


A 1 A*? C A 

0.19350 


A 1 /" O C A 

0.26350 


0.22120 


A A A OA* 

0.0420* 


A £C\C /1 A\ 

0.695 (14) 


H37 


A O O 1 A A 

0.33190 


A 1 /" A /" A 

0.26460 


A AA O O A 

0.09380 


A A A 1 A * 

0.0410* 


A /"AC /1 A\ 

0.695 (14) 


T TO O 

H38 


0.15110 


A 1 /"TT A 

0.26770 


A A /" A C A 

-0.06950 


A A /I T A * 

0.0470* 


A /"AC /1 /1\ 

0.695 (14) 


T TO (\ 

H39 


A AATAA 

-0.09700 


A 1 /'/'AA 

0.26600 


A A A 1 1 A 

-0.04210 


A AC A A* 

0.0540* 


A /"AC /1 /1\ 

0.695 (14) 


H40 


A ATI /I A 

0.07240 


A 1 /" O C A 

0.26350 


A 1 O ^AA 

0.13690 


A A A AA* 

0.0490* 


A /"AC /1 y1\ 

0.695 (14) 


T TO 

H8 


A A C O O A 

-0.05880 


A /l')/'OA 

0.43680 


A O 1 1 1 A 

0.32110 


A A1 T A * 

0.0270* 




T TA 

H9 


A AOCAA 

-0.08590 


A O TO T A 

0.37370 


A 1 O /" O A 

0.23680 


A A1 yl A * 

0.0240* 




TT1 A 
H10 


A A A AT A 

0.40070 


a o z:t /I A 

0.36740 


A 1 A T A 

0.26470 


0.0270* 




TT1 C 

H15 


A A A 1 O A 

0.04180 


A O 1 /T 1 A 

0.31610 


A lOTAA 

0.28700 


A A1 /^A* 

0.0260* 




TT1 £ 

H16 


A 1TTAA 

0.27790 


A O 1 O /I A 

0.31340 


A O AO C A 

0.30350 


A A1 O A * 

0.0280* 




T TO /" ' 

H36 


A A "71 1 A 

0.07210 


A 1 /" 1 A A 

0.26240 


A 1 1 O O A 

0.21330 


A A A C A * 

0.0450* 


A OAC /1 /l\ 

0.305 (14) 


H37' 


A O A A O A 

0.30430 


A 1 /"/" /I A 

0.26640 


0.16110 


A A yl A* 

0.0460* 


A OAC /1 A\ 

0.305 (14) 


T TO O t 

H38 


A 1 O AC A 

0.23950 


A 1/"1 1 A 

0.26310 


A A 1 A T A 

0 .020/0 


A A A TA* 

0.0470* 


A OAC /I A\ 

0.305 (14) 


T TO A ' 

H39 


A AO A O A 

-0.03080 


A 1 /" /" O A 

0.26630 


A ATAAA 

-0.07900 


A A /I O A * 

0.0480* 


A OAC / 1 A \ 

0.305 (14) 


T T A r\t 

H40 


A 1 O C C A 

-0.13550 


A 1/"/|f A 

0.26450 


A A/" A Af\ 

0.06440 


A A A /"A* 

0.0460* 


A OAC i \ A \ 

0.305 (14) 


H42A 


0.62380 


0.32160 


0.42440 


0.1440* 




H42B 


0.69140 


0.34850 


0.36010 


0.1440* 




H42C 


0.77800 


0.31270 


0.40660 


0.1440* 




H43A 


0.63910 


0.28250 


0.16570 


0.1490* 




H43B 


0.78480 


0.29730 


0.23690 


0.1490* 




H43C 


0.66640 


0.32560 


0.17930 


0.1490* 
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H45A 


0.99740 


0.29310 




0.62740 


0.1460* 


0.82 (2) 


H45B 


0.97950 


0.27730 




0.72720 


0.1460* 


0.82 (2) 


H45C 


1.12250 


0.29920 




0.72380 


0.1460* 


0.82 (2) 


H46A 


0.74320 


0.34260 




0.71840 


0.1590* 


0.82 (2) 


H46B 


0.75410 


0.31300 




0.63880 


0.1590* 


0.82 (2) 


H46C 


0.77680 


0.35550 




0.62040 


0.1590* 


0.82 (2) 


H45D 


1.03370 


0.30520 




0.67630 


0.1090* 


0.18 (2) 


H45E 


0.91550 


0.28290 




0.71350 


0.1090* 


0.18 (2) 


H45F 


1.03850 


0.30520 




0.78810 


0.1090* 


0.18 (2) 


H46D 


0.67310 


0.35530 




0.66760 


0.0930* 


0.18 (2) 


H46E 


0.68770 


0.31190 




0.68220 


0.0930* 


0.18(2) 


H46F 


0.71730 


0.33040 




0.58850 


0.0930* 


0.18(2) 


Atomic displacement parameters (A 2 ) 






jjii 


U 33 


JJ12 


U X3 


U 23 


Rul 


0.0267 (2) 


0.0254 (2) 


0.0182 (2) 


0.0005 (2) 


0.0047 (1) 


-0.0010(1) 


Ru2 


0.0226 (2) 


0.0200 (2) 


0.0229 (2) 


0.0027 (1) 


0.0073 (1) 


-0.0001 (1) 


Ru3 


0.0363 (2) 


0.0283 (2) 


0.0252 (2) 


0.0004 (2) 


0.0082 (2) 


-0.0074 (2) 


Nl 


0.028 (2) 


0.0276(18) 


0.0170(17) 


-0.0015 (16) 


0.0086 (15) 


-0.0051 (14) 


CI 


0.032 (3) 


0.030 (2) 


0.030 (3) 


0.007 (2) 


0.001 (2) 


-0.0070 (19) 


C2 


0.053 (3) 


0.035 (3) 


0.021 (2) 


0.004 (2) 


0.003 (2) 


0.0002 (19) 


C3 


0.055 (4) 


0.037 (3) 


0.027 (3) 


-0.001 (2) 


0.015 (2) 


-0.002 (2) 


C4 


0.036 (3) 


0.026 (2) 


0.030 (2) 


0.001 (2) 


0.017 (2) 


-0.0024(18) 


C5 


0.019 (2) 


0.024 (2) 


0.021 (2) 


-0.0011 (17) 


0.0021 (17) 


0.0009 (17) 


C6 


0.030 (3) 


0.022 (2) 


0.026 (2) 


-0.0011 (18) 


0.0043 (19) 


-0.0021 (17) 


C7 


0.039 (3) 


0.025 (2) 


0.019(2) 


0.0076 (19) 


0.010 (2) 


-0.0058 (17) 


C8 


0.024 (2) 


0.023 (2) 


0.021 (2) 


0.0038 (17) 


0.0083 (18) 


0.0000 (16) 


C9 


0.017 (2) 


0.022 (2) 
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P')') PO A 

C33 — C34 




1 -1 1 £L /H\ 

1.416 (7) 


Ru2— C13 




2.214 (4 ; 




C34 — C35 




1 A O /I ZO"\ 

1.424 (7) 


Ru2— C31 




z.184 (4, 




C36 — C3 / 




1.41 / (16) 


Ru2— C32 




2.163 (4, 




C36 — C40 




1 /I AT / 1 0\ 

1.407 (18) 


Ru2— C33 




2.167 (4^ 




/— ' ^ S f pin/ 

C36 — C37 




1 .42 (4) 


Ru2— C34 




O 1 OO /f \ 

2.182 (5 y 




r^i £H P /1 A' 

C36 — C40 




1 /I 1 f A \ 

1.41 (4) 


Ru2— C35 




z.loz (4 y 




C3 / — C3o 




1.420 (15) 


Ru3— CI 




2.208 (4 y 




P O "7 ' P lOf 

C37 — C38 




1 .42 (4) 


Ru3— C2 




2.164 (4^ 




P O O P ") A 

C38 — C39 




1 O A A / 1 

1.399 (16) 


Ru3— C3 




2.170 (5, 




C38 — C39 




1 /I A / /I \ 

1.40 (4) 


Ru3— C4 




2.191 (4) 




Pin /~ma 
C39 — L40 




1.418 (18) 


Ru3— Cll 




2.246 (4) 




P OA' P /I A 1 

C39 — C40 




1.41 (3) 


Ru3— C14 




2.266 (4) 




CI — HI 




A ACAA 

0.9500 


Ru3— C36 




2.179 (7) 




C2— H2 




0.9500 


Ru3— C37 




2.178 (8) 




C3— H3 




0.9500 


Ru3— C38 




2.167(10) 


C4— H4 




0.9500 


Ru3— C39 




2.165 (11 


) 


C5— H5 




0.9500 


Ru3— C40 




2.179 (9) 




C6— H6 




0.9500 
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Ru3 — C36 


1.10 (1) 


Ku3 — C37 


111 /o\ 

2.12 (1) 


Ku3 — C38 


1 1 O /") \ 

2.18 (3) 


Ti ") PTH/ 

Ru3 — C39 


2. 20 (3) 


d,,-! /"ma' 
Ku3 — C40 


Z.Z4 (1) 


T> 1 T7 1 

rl — r 1 


1 COT /A\ 

1.587 (9) 


rl — rl 


1 cm /a\ 

1.591 (9) 


Ti 1 T7 1 

rl — r3 


1.569 (7) 


rl — r4 


1.580 (6) 


rl — t5 


1 con //^\ 

1.589 (6) 


rl — ro 


1.564 (6) 


rz — r/ 


1.594 (3) 


rz — ro 


1 CAA /"2\ 

1.590 (3 ) 


rz — 


1.585 (3) 


rz — r 10 


1.599 (3) 


rz — r 1 1 


1 ZTAA /")\ 

1.600 (3) 


T>0 T7 1 1 

rl — r 1 Z 


1 COO /"2\ 

l.joz (3) 


Til T7 1 ") 

P3 — r 13 


1 COC /1 "i\ 

1.585 (12) 


r3 — r 14 


1 f AO /I T\ 

1.598 (13) 


ri — r 15 


1.565 (11) 


r3 — r 1 o 


1.5 /9 (9) 


P3 — F 17 


1.574 (10) 


P3 — 1 18 


1 CzT"? /A\ 

1.563 (9) 


r 1 — f 1 


1.59 (3) 


T>1 ' T7T 

rl — tZ 


1 ^a 
1.60 (3) 


pr — F3' 


1.57 (2) 


rl — r4 


1.57 (2) 


rl — r5 


1.58 (1) 


D1 t T7(lt 

rl — ro 


1.55 (1) 


r 3 — r 1 3 


1 CO /o\ 

1.58 (1) 


Tl") ' T7 1 yl ' 

r3 — r 14 


1 CA /')\ 

1.59 (3) 


T>"5 t ric/ 

r 3 — r 1 5 


1 CCO /1 A\ 

1.558 (19) 


r 3 — r 1 o 


1 C OA /1 H\ 

1.580 (1 /) 


P3 — F17 


1 C "71 / 1 A\ 

1.572 (19) 


m ' T71 O' 

r 3 — r 1 8 


1 C 1 / 1 T\ 

1.561 (17) 


Nl — C19 


1.449 (5) 


Nl — C17 


1.464 (6) 


XT 1 pi O 

N 1 — C 1 8 


1.466 (6) 


Ol — C41 


1 1AC 

1.205 (7) 


Ol — C44 


1.188 (12) 


Ol — C44 


1 1 A /C\ 

1.19 (5) 


LI — C14 


1 /I 1 1 //^\ 

1.411 (6) 


CI — C2 


1.417 (7) 


Cz — C3 


1 TOO /O^ 

1.388 (8) 


C3— C4 


1.404 (6) 


C4— Cll 


1.407 (6) 


C5— C6 


1.419(6) 


C5— C12 


1.394 (5) 


C6— C7 


1.403 (7) 



C7 — H7 


0.9500 


C8 — H8 


0.9500 


C9 — H9 


1.0000 


S • 1 f\ III A 

C10 — H10 


1.0000 


C15 — H15 


1.0000 


C16 — H16 


1.0000 


Cl7 — H17B 


A AAAA 

0.9900 


C17 — H17A 


0.9900 


C18 — H18B 


A AAAA 

0.9900 


Cl8 — H18A 


0.9900 


-i i-v T T 1 An 

Cl9 — H19B 


A AAAA 

0.9900 


C19 — H19A 


0.9900 


C21 — H21 


0.9500 


C22 — H22 


0.9500 


/""< 1 1 TT11 

C23 — H23 


0.9500 


1/1 T TI /I 

C24 — H24 


0.9500 


Z" 1 1 C T TI C 

C25 — H25 


0.9500 


C26 — H26 


0.9500 


C27 — H27 


0.9500 


A ^ -» o T TI O 

C28 — H28 


0.9500 


/"> -\ ("v TT1A 

C29 — H29 


A ACAA 

0.9500 


/~1 "> A TT1A 

C30 — H30 


0.9500 


/""I 1 ITT 1 

C3l — H3l 


0.9500 


^> i T T") 1 

C32 — H32 


0.9500 


/-~"> O TT") ") 

C33 — H33 


A ACAA 

0.9500 


/~1 "> /I TTT /I 

C34 — H34 


0.9500 


C35 — H35 


0.9500 


/" t t /" t T") /" 

C36 — H36 


0.9500 


r~*"y ^ t t T") ' 

C36 — H36 


A ACAA 

0.9500 


"> o Tin 

C37 — H37 


0.9500 


Z^ "1 l~l t TT11I 

C37 — H37 


0.9500 


/-")() TT") O 

C38 — H38 


A ACAA 

0.9500 


/"l^ O' T T") O ' 

C38 — H38 


0.9500 


C39 — H39 


0.9500 


C39 — H39 


0.9500 


C40 — H40 


A AC AA 

0.9500 


C40 — H40 


0.9500 


C41 — C42 


1 A ^ A / 1 A\ 

1.479 (10) 


C41 — C43 


1 A "7"> / 1 A\ 

1.473 (10) 


a TT /I IT) 

C42 — H42B 


A AO A A 

0.9800 


C42 — H42C 


A AOAA 

0.9800 


/" t < r\ T T /I 1 A 

C42 — H42A 


A AOAA 

0.9800 


C43 — H43B 


A AOAA 

0.9800 


C43— H43A 


0.9800 


C43— H43C 


0.9800 


C44 C45 


1.481 (15) 


C44 C46 


1.485 (19) 


C45— H45B 


0.9800 


C45— H45C 


0.9800 
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C7— C8 


1.419(6) 


C45— H45A 


0.9800 


C8— C13 


1.408 (6) 


C46— H46B 


0.9800 


C9— C13 


1.521 (5) 


C46— H46C 


0.9800 


C9— C15 


1.554 (5) 


C46— H46A 


0.9800 


C9— C14 


1.500 (6) 


C44'— C45' 


1.49 (6) 


CIO— C16 


1.554 (6) 


C44'— C46' 


1.47 (7) 


CIO— Cll 


1.517(6) 


C45'— H45D 


0.9800 


CIO— C12 


1.517 (5) 


C45'— H45E 


0.9800 


Cll— C14 


1.410(6) 


C45'— H45F 


0.9800 


C12— C13 


1.409 (6) 


C46'— H46D 


0.9800 


C15— C18 


1.513 (6) 


C46'— H46E 


0.9800 


C15— C16 


1.560 (6) 


C46'— H46F 


0.9700 


C16— C17 


1.541 (6) 






C20— Rul— C21 


36.96 (16) 


Ru2— C6— C7 


71.6(2) 


C20— Rul— C22 


67.34 (19) 


C5— C6— C7 


120.3 (4) 


C20— Rul— C23 


79.35 (19) 


Ru2— C7— C6 


71.3 (3) 


C20— Rul— C24 


67.16(18) 


Ru2— C7— C8 


71.5 (2) 


C20— Rul— C25 


36.94 (15) 


C6— C7— C8 


120.7 (4) 


C20— Rul— C26 


116.59 (18) 


Ru2— C8— C7 


71.0 (3) 


C20— Rul— C27 


107.61 (17) 


C7— C8— C13 


118.5 (4) 


C20— Rul— C28 


128.97 (17) 


Ru2— C8— C13 


71.6(2) 


C20— Rul— C29 


167.01 (17) 


CI 3— C9— C14 


107.2 (3) 


C20— Rul— C30 


149.30 (18) 


CI 4— C9— CI 5 


108.4 (3) 


C21— Rul— C22 


37.85 (19) 


CI 3— C9— CI 5 


105.3 (3) 


C21— Rul— C23 


67.85 (19) 


Cll— CIO— C16 


108.7 (3) 


C21— Rul— C24 


79.64 (18) 


Cll— CIO— C12 


106.5 (3) 


C21— Rul— C25 


66.74 (16) 


C12— C10— C16 


105.9 (3) 


C21— Rul— C26 


107.39 (19) 


Ru3— Cll— C4 


69.4 (2) 


C21— Rul— C27 


123.89 (17) 


Ru3— Cll— C10 


134.0 (3) 


C21— Rul— C28 


160.29 (17) 


C4— Cll— C14 


120.5 (4) 


C21— Rul— C29 


155.76 (17) 


C10— Cll— C14 


112.9(4) 


C21— Rul— C30 


121.17(19) 


Ru3— Cll— C14 


72.6 (2) 


C22— Rul— C23 


37.7 (2) 


C4— Cll— C10 


126.5 (4) 


C22— Rul— C24 


67.3 (2) 


Ru2— CI 2— C13 


70.7 (2) 


C22— Rul— C25 


1921 (18) 


Ru2— CI 2— C5 


71.1 (2) 


C22— Rul— C26 


120.1 (2) 


Ru2— CI 2— C10 


134.6 (3) 


C22— Rul— C27 


154.36 (18) 


C10— C12— C13 


112.6(3) 


C22— Rul— C28 


161.75 (19) 


C5— CI 2— C10 


126.2 (4) 


C22— Rul— C29 


124.77 (19) 


C5— CI 2— C13 


121.1 (4) 


C22— Rul— C30 


107.5 (2) 


Ru2— CI 3— C9 


132.5 (3) 


C23— Rul— C24 


36.83 (19) 


C8— CI 3— C12 


120.5 (4) 


C23— Rul— C25 


66.75 (19) 


Ru2— CI 3— C12 


72.4 (2) 


C23— Rul— C26 


148.3 (2) 


C8— CI 3— C9 


126.1 (4) 


C23— Rul— C27 


167.59 (18) 


Ru2— CI 3— C8 


71.3 (2) 


C23— Rul— C28 


129.58 (19) 


C9— CI 3— C12 


113.3 (3) 


C23— Rul— C29 


107.38 (19) 


Ru3— CI 4— C9 


134.3 (3) 


C23— Rul— C30 


115.9(2) 


Ru3— CI 4— Cll 


71.0 (2) 


C24— Rul— C25 


37.30 (18) 


Ru3— CI 4— CI 


69.4 (2) 
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C24 — Rul — C26 


1 Tl /I /1\ 

172.4 (2) 


C24 — Kill — C27 


1 1 C Tl ( 1 0\ 

135.73 (18) 


C24 — Rul — C28 


1 nn a i / 1 o\ 

109.01 (18) 


C24 — Rul — C29 


111 O C / 1 0\ 

111.35 (18) 


P1 A r> , , 1 PIA 

C24 — Rul — C30 


1 A f\ C\ /1\ 

140.9 (2) 


PIC T~l . , 1 pi^ a 

C25 — Rul — C26 


1/11 1/1 / 1 o\ 

142.34 (18) 


pic n . . i po"7 

C25 — Rul — C27 


111 /I /I /1 T\ 

112.44 (17) 


PTC T~l . , 1 p^n 

C25 — Rul — C28 


1 no nn / 1 t\ 

108.99 (17) 


pic t>,,i pin 

C25 — Rul — C29 


134.88 (lo) 


pic ri . , i pm 

C25 — Rul — C30 


1 "7 i r\A f 1 a \ 

172.04 (19) 


PO£ T) . . t POT 

C26 — Rul — C27 


tt -to / 1 n\ 

37.72 (19) 


C • i s r> . , t PIO 

C26 — Rul — C28 


/ri in / 1 n\ 

63.39 (19) 


r")/ T>..1 PIA 

C2o — Rul — C29 


63.39 (19) 


pi/c r> . . i pia 

C26 — Rul — C30 


37.7 (2) 


p i -7 n 1 pio 

C27 — Rul — C28 


lO 11 f 1 f \ 

38.13 (16) 


PIT T),,1 PIA 

C27 — Rul — C29 


/CI Ol / 1 T\ 

63.82 (17) 


n^n T>..1 r"in 

C2 / — Kul — C30 


a 1 1 / 1 a\ 
63.zl (19) 


no n . . i poa 

C28 — Rul — C29 


38.31 (17) 


p i o Tl 1 PIA 

C28 — Rul — G30 


/'i ii / 1 n\ 

63.33 (19) 


pin T),,1 pin 

C29 — Rul — C3(J 


n £. o ( 1 o\ 

37.68 (18) 


C5 — Ru2 — Co 


in /l"7 /K\ 

3 /.4 / (15) 


C5 — Ru2 — C7 


67.24 (16) 


P C Tl 1 P O 

C5 — Ru2 — Co 


ha ni / 1 /'X 

79.93 (16) 


PC Tl,,1 P11 

C5 — Ru2 — C12 


1/C /IO /1/1\ 

36.48 (14) 


t~*z co r~" 1 o. 
CD — Ru2 — C13 


oi /1 A\ 

66. oj (14) 


PC A i pi 1 

C5 — Ru2 — C3 1 


1 /I/" TC /I /\ 

146.75 (16) 


PC T» 1 P11 

C5 — Ru2 — C32 


1 Tpi ^c /I A 

170.45 (16) 


PC T) . . 1 pii 

C5 — Ru2 — C33 


111 -1 O / 1 

132.48 (16) 


CD — Ru2 — C34 


109. 60 (16) 


PC T» 1 PIC 

C5 — Ru2 — C35 


1 1 C O A / 1 

115.84 (17) 


P/T I~l . . 1 PT 

Co — Ru2 — C7 


37.18 (18) 


p/i ri . . "i p o 

Co — Ru2 — Co 


67.61 (17) 


C 0 — Ku2 — C 1 2 


66.zl (15) 


P /" Ti 1 P 1 1 

Co — Ru2 — C13 


ha n 1 / 1 c \ 

79.01 (15) 


p / T),.1 PI 1 

Co — Ru2 — C3 1 


1 ti nc / 1 /c\ 

172.95 (16) 


p s T),.1 PII 

Co — Ru2 — C32 


11/ A/( /I /-\ 

136.94 (16) 


p s t>„i pii 

Co — Ruz — C33 


1 AO /IT /1 jC\ 

109.4/ (lo) 


P /_ T> , , 1 PI /I 

Co — Ru2 — C34 


1 1 a nn / 1 "7 \ 

110.99 (17) 


p / T) . . 1 PIC 

Co — Ru2 — C35 


\ A (\ A1 / 1 0\ 

140.02 (18) 


p"7 n . . o p o 

C7 — Ru2 — Co 


37.52 (16) 


P*7 T> , , 1 P11 

C7 — Ru2 — C12 


no ii / 1 c\ 

78.23 (15) 


P*7 T>,.1 pi 1 

C7 — Ru2 — C13 


£L £ H A ( 1 C\ 

66.74 (15) 


p"7 r> . . o po i 

C7 — Ru2 — C3 1 


143.17 (18) 


P"7 F> . . O POO 

C / — Ruz — C32 


1 1 n 1/1 / 1 n\ 

llz.14 (1 /) 


C7— Ru2— C33 


106.81 (16) 


C7— Ru2— C34 


132.05 (16) 


C7— Ru2— C35 


169.80(16) 


C8— Ru2— C12 


66.77 (15) 


C8— Ru2— C13 


37.13 (14) 



P 1 p 1 A P11 

CI — C14 — Cll 


1 1 A A ( A\ 

120.0 (4) 


pn p 1 a p 1 1 

C9 — C14 — Cll 


111 1 / A\ 

113.3 (4) 


1 t~* 1 /I /~T1 

CI — C14 — C9 


1 1/ rr / A \ 

126.7 (4) 


/^1zT /~"1C riio 

C16 — C15 — CI 8 


1 AC A /") \ 

105.0 (3) 


pn pic pio 

C9 — C 1 5 — C 1 8 


ii/i/; /l \ 

114.6 (3) 


pn pic p i /■ 

C9 — C 1 5 — C 1 6 


1 A A A /I \ 

109.4 (3) 


C15 — C16 — C17 


1 AO O \ 

103.8 (3) 


P1A p 1 /_ p 1 -7 

C10 — Clo — C17 


1 1 C A /I \ 

115.4 (3) 


pin p i /: PIC 

C 1 0 — C 1 o — C 1 j 


1 AA A /"}\ 

109.4 (3) 


XT 1 P 1 H C ' 1 /- 

Nl — C17 — C16 


1 AC 1 

105.2 (3) 


XT 1 /~< 1 o Z" 1 1 C 

Nl — CI 8 — CI 5 


1 AC O (A \ 

105.3 (4) 


xti Pin pin 

N 1 — C19 — C20 


1 1 C C / A\ 

115.5 (4) 


Tj>,,1 pi a PIC 

RU 1 — C2 0 — C2 ^ 


/0.5 (2) 


pin p i a pi 1 

C19 — C20 — C21 


111 O / A \ 

122.8 (4) 


pin pia pic 

C 1 9 — C20 — C25 


1 1 O 1 { A \ 

118.3 (4) 


PI 1 PIA PIC 

C21 — C20 — C25 


1 1 O A ( A\ 

118.9 (4) 


T) , , 1 PIA P1A 

Rul — C20 — C19 


i in / /i \ 

129.6 (3) 


Ru 1 — CzO — Cz 1 


/:a a /o\ 

69.9 (2) 


r~> \ P11 PIA 

Rul — C21 — C20 


Tl 1 /1\ 

73.2 (3) 


PIA PI 1 P11 

C20 — C2 1 — C22 


1 1 A A / A \ 

120.0 (4) 


On 1 pi 1 pi 1 

Rul — C21 — C22 


TA 1 i1\ 

70.1 (3) 


pi 1 pii pii 
C21 — C22 — C23 


1 1A 1 /C\ 

120.2 (5) 


r~> i PII PII 

Rul — C22 — C23 


T1 A P>\ 

72.0 (3) 


rj , , i PII PI 1 

Rul — C22 — C21 


Tl 1 /1\ 

72.1 (3) 


n„i p"ii pn 

Rul — C23 — C22 


TA 1 S1\ 

70.3 (3) 


n , , i pii pi/i 

Ru 1 — C2 3 — C24 


Tl 1 P) \ 

72.2 (3) 


PII PII PI A 

C22 — C23 — C24 


120.1 (5) 


D , , 1 pi A PII 

Rul — C24 — C23 


T 1 A /I \ 

71.0 (3) 


n„i pi i PIC 

Rul — C24 — CZj 


/1.5 (3) 


PII PI A PIC 

C23 — C24 — C25 


119.6 (5) 


T) , , 1 PIC PIA 

Rul — C25 — C20 


Tl C /1\ 

72.5 (2) 


Rul — C25 — C24 


T1 1 /1\ 

71.2 (3) 


pin nr p^j 

CzO — Cz5 — Cz4 


ill 1 ( A\ 

121.1 (4) 


r~> \ PI/' pn 

Rul — C26 — C27 


TA T /1\ 

70.7 (3) 


pn pi/c pia 

C27 — C26 — C30 


1 AO 1 /C\ 

108.2 (5) 


Rul — C26 — C30 


71.5 (3) 


d , , i pn p i /_ 

Rul — C27 — C26 


T 1 /C /I \ 

71.6 (3) 


T) , , i pn pio 

Rul — C27 — C28 


TA C /1\ 

70.5 (3) 


pi/ pn pio 

C26 — C27 — C28 


1 AT A / A\ 

107.9 (4) 


rj.,1 pio pot 

Rul — C28 — C27 


71.3 (3) 


pn pio pin 

C27 — C2 8 — C29 


1 AO A / A\ 

108.0 (4) 


d , , i pio Pin 

Ru 1 — C2 8 — C29 


T 1 1 /I \ 

71.2 (3) 


PIO PIA PIA 

C28 — C29 — C30 


1 AT T / /I \ 

107.7 (4) 


r>,,i nn pta 
Rul — Cz9 — C30 


TO A ZO\ 
/2.0 (j) 


Rul— C29— C28 


70.5 (3) 


Rul— C30— C26 


70.8 (3) 


Rul— C30— C29 


70.3 (3) 


C26— C30— C29 


108.2 (4) 


Ru2— C31— C32 


70.4 (2) 
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p o 

Co— 


-Ru2 — C3 1 


\ \ £L A A { 1 T\ 

116.44 (17) 


P ") 1 p ' -> c 

C32 — C3 1 — L35 


1 AT O f A\ 

107.8 (4) 


P o 

Co— 


-Ru2 — C32 


1 AC A £L ( 1 T \ 

105.46 (17) 


Ru2 — C3 1 — C35 


71.1 (2) 


Co— 


-Ru2 — C33 


125.31 (16) 


Ru2 — C32 — C3 1 


TO A /"7\ 

72.0 (3) 


Co— 


-Ru2 — C34 


162.98 (16) 


r»..o 

Ru2 — C 32 — C 3 3 


71.1 (3) 


Co— 


T>,,^ PTC 

-Ru2 — C35 


1 C A C yl / 1 T\ 

150.54 (17) 


Pi") 1 pto p • -> -> 

C3 1 — C32 — C33 


1 AA A / A\ 

109.0 (4) 


C12- 


— Ru2 — C 1 3 


36.92 (15) 


Ru2 — C33 — C32 


70.9 (3) 


L12- 


— Ru2 — C3 1 
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71.6 (3) 


C12- 
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152.91 (16) 


POO PT /I 
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107.5 (4) 


C12- 
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1 pr i a /1 7\ 
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1 AT T / A \ 
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C12- 
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129.20 (17) 


Ru2 — C34 — C35 


T 1 A /"> \ 

71.0 (3) 


L12- 


— Ru2 — C35 


1 1 n i o / 1 c\ 

110.18 (16) 
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TA A /")\ 

70.4 (3) 


pi T 

C13- 


— Ru2 — C3 1 


1 AT HA / 1 ZT\ 

107.74 (16) 


T) , , -> PTC n 1 

Ku2 — C35 — L3 1 


71.2 (3) 


C13- 


— Ruz — C32 


122. ZV (16) 


D,, 1 "* Plf p • "> 1 

Ku2 — C3 5 — C3 4 


T 1 A /T\ 

/1.0 (2) 


C13- 


— Ru2 — C33 


157.34 (17) 


p T 1 p-) c P1 /I 

C3 1 — C35 — L34 


1 AO A / A\ 

108.0 (4) 


C13- 


— Ru2 — C34 


1CA yl1 

159.41 (16) 


Tt 1 p -) p P y| A 

Ru3 — C36 — C40 


71.2 (5) 


pi T 

C13- 


— Ru2 — C35 


123.44 (16) 


r> , , O p " ") p p t "7 

Ru3 — C3 6 — C3 7 


T 1 A / /I \ 

71.0 (4) 


C31- 


— Ruz — C32 


3 /.65 (1 /) 


POn p < i p p /i pi 

C3 / — C36 — C40 


10/. / (8) 


C31- 


— Ru2 — C33 


63.51 (16) 


C37 — C36 — C40 


1 no /o\ 

108 (2) 


C31- 


— Ru2 — C34 


63.33 (17) 


rt o pt/"? p /( p\f 

Ru3 — C36 — C40 


TI 1 /1 1\ 

73.1 (12) 


C31- 


— Ru2 — C35 


i h tin / 1 o\ 

37.67 (lo) 


Ru3 — C36 — C37 


67.5 (14) 


C32- 


— Ruz — C33 


3o.00 (1 /) 


n„i pn pio 

Rll3 — C3 / — C3o 


TA C f £L\ 
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C32- 


— Ru2 — C34 


63.24 (18) 


Ru3 — C37 — C36 


T1 1 /C\ 
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62.4 (9) 
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OA 1 ( A \ 
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OA O / /I \ 

89.8 (4) 
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1 T A A ( C\ 

179.4 (5) 
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r 1 — Fl — r3 
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90.3 (4) 


r 1 — Fl — r4 


A A O //I \ 

yo.z (4) 


T7 1 Tl 1 T7C 

r 1 — Fl — r5 


A A 1 

90.1 (4) 


T7 1 Tl 1 T7£L 

r 1 — Fl — ro 


AA 1 / A\ 

90.2 (4) 
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rz — Fl — F3 
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179.37 (16) 
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r 7 — P2 — r 1 0 
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179.03 (16) 


F8— P2— F12 


90.33 (16) 



C23 — C22— 
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-H23 
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Rul — C23— 
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Rul — C24— 
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C24 — C25— 
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r 1 — PI — r4 


OA *1 / 1 C\ 

89.2 (15) 


r 1 — PI — ri 


A A 1 /1 /1\ 

90.3 (14) 


ri ( t» i f "T""i J 

Fl — PI — F2 


1 *7*7 O / 1 *7\ 

177.8(17) 


l -1 ~) r T~> 1 I T" 1 /W 

F3 — PI — F4 


87.2 (13) 


r 1 — rl — r 5 


92.1 (15) 


171 ' D1 ' T3t:f 

1 1 — r 1 — t o 


9J.5 (15) 


17-) ' Til ' n' 

rz — rl — 1 5 


on c / 1 c\ 
o9.5 (15) 


T^O / n 1 ' T~" /I f 

F2 — PI — F4 


88.7 (15) 


17-) ' Tl 1 ' 17 C 

rz — r 1 — r 5 


8o.l (14) 


rz — rl — r 6 


8o. / (16) 


F4 — PI — F5 


91.0 (14) 


TO ' Til ' T7Ct 

ri — PI — P5 


177.0 (16) 


T70 ' n 1 r TTzT ' 

r i — P 1 — r 6 


OA 1 / 1 A \ 

89.1 (14) 


r 4 — P 1 — r 6 


1 HZ C / 1 T\ 

1 /5.5 (1 /) 


F5 — PI — Fo 


92.5 (13) 


T7 1 O ' no ' TT 1 ZT' 

M3 — Pi — r 16 


AO O /I 1\ 

93.3 (11) 


TT 1 O t no t TT 1 /I ' 

r li — Pi — r 14 


177.8 (14) 


T710' T»0' T71C 

r li — Pi — r 15 


on a / 1 1 \ 

89.0 (11) 


F14 — P3 — F17 


88.5 (12) 


F14 — P3 — Fl8 


89.6 (12) 


r 15 — Pi — r 16 


AA A /1 A \ 

90.4 (10) 


r 13 — P3 — F 17 


A 1 1 /I 1 \ 

91.3 (11) 


r 13 — P3 — r 18 


O O 1 / 1 1 \ 

88.2 (11) 


T?1 At m' 171 rf 

r 14 — P3 — r 15 


91.2 (11) 


T7 1 -1 ' Til 1 T7 1 /C' 

r 14 — r j — t lb 


o o a /'in 
88.9 (11) 


F17'— P3'— F18' 


88.2(11) 


F15'— P3'— F18' 


92.3 (11) 


F16'— P3'— F17' 


89.1 (10) 


F15'— P3'— F17' 


179.4(12) 


F16'— P3'— F18' 


177.0(13) 



/"'OO f~' "> "7 TTO*7 

C38 — C37 — H37 


126.00 


Ru3 — C37 — H37 


125.00 


Ru3 — C37 — H37 


118.00 


r^"}/'! Z^O*7' TTO*7f 

C36 — C37 — H37 


1 O /" AA 

126.00 


C38 — C37 — H37 


126.00 


Ru3 — C38 — H38 


123.00 


/^OA /"lO O TTOO 

C39 — C38 — H38 


126.00 


^> ^7 /~10 O TTOO 

C37 — C38 — H38 


126.00 


T> O /' OOf TTOOf 

Ku3 — C38 — H38 


125.00 


ynni t~\ —i o 1 TTOOf 

C37 — C38 — H38 


126.00 


/- • T Al S i "t Cil T TO O f 

C39 — C38 — H38 


126.00 


/~~\ A f\ S"1 ~) i~\ TTO/"\ 

C40 — C39 — H39 


126.00 


p^O /^OA TTOA 

C38 — C39 — H39 


126.00 


T» O /--<-> /A TTOA 

Ru3 — C39 — H39 


123.00 


/-^i A f\t f"' ~) f~\ / TTO/Af 

C40 — C39 — H39 


125.00 


O Ci f y~10/"W TTO/Af 

C38 — C39 — H39 


125.00 


TT O /' OA? TTOAf 

Ru3 — C39 — H39 


123.00 


/^OA /-(/|A IT HA 

C39 — C40 — H40 


126.00 


C36 — C40 — H40 


126.00 


TT O ri^n TT/1A 

Ru3 — C40 — H40 


124.00 


AC\t T T yl A' 

C36 — L40 — H40 


n/ a a 

126.00 


/^O A/ < TT/I A( 

C39 — C40 — H40 


127.00 


Ru3 — C40 — H40 


125.00 


Ol — C41 — C42 


121.2 (6) 


Ol — C41 — C43 


121.8 (6) 


C42 — C41 — C43 


117.1 (6) 


/""I A 1 /~1 /I O T T A O A 

C4 1 — C42 — H42A 


109.00 


/"I A -1 /— 1 Af^ TT/11 Tl 

C4 1 — C42 — H42B 


109.00 


/- ■> A | /^/IO tt^TP 

C4 1 — C42 — H42C 


1 AA AA 

109.00 


T T A O A /"I yl O TT d OT1 

H42A — C42 — H42B 


109.00 


T T A O A /"i A ^\ TT/IT z' 

H42A — C42 — H42C 


109.00 


TT^'Nn /~1 /I ^ TT/IO/^ 

H42B — C42 — H42C 


1 1 A AA 

110.00 


/-i/l 1 /~</10 TT/IOA 

C41 — C43 — H43A 


1 AA AA 

109.00 


S~ 1 A 1 f ^ A "> T T A O T~* 

C4l — C43 — H43B 


109.00 


r i a 1 ,0 T T /I O " 

C41 — C43 — H43C 


109.00 


TT/IOA A ~) TT/IOTI 

H43A — C43 — H43B 


1 AA AA 

109.00 


T T A O A /"< /I O T T A O /" ^ 

H43A — C43 — H43C 


110.00 


T T A O T~i /I O T T A O /"I 

H43B — C43 — H43C 


110.00 


02 — C44 — C45 


120.0 (12) 


*^\0 /""I /I /I /~1 /I f 

02 — C44 — C46 


1 (**(*» o / 1 /Y\ 

122.8 (10) 


C45 — C44 — C46 


117.1 (9) 


/""I A A y~1 AC TT A C k 

C44 — C45 — H45A 


109.00 


ft A A f i AT TT/I f n 

C44 — C45 — H45B 


109.00 


C44— C45— H45C 


109.00 


H45A— C45— H45B 


110.00 


H45A— C45— H45C 


109.00 


H45B— C45— H45C 


110.00 


C44— C46— H46A 


109.00 


C44— C46— H46B 


109.00 
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C17— Nl— C19 114.1(3) 

C18— Nl— C19 110.1(3) 

C17— Nl— C18 104.8(3) 

Ru3— CI— C2 69.4 (3) 

Ru3— CI— C14 73.9 (2) 

C2— CI— C14 118.7(4) 

Ru3— C2— C3 71.6(3) 

CI— C2— C3 120.8 (4) 

Ru3— C2— CI 72.8 (2) 

Ru3— C3— C2 71.1 (3) 

Ru3— C3— C4 72.0 (3) 

C2— C3— C4 120.7 (4) 

Ru3— C4— C3 70.4 (3) 

C3— C4— Cll 119.1(5) 

Ru3— C4— Cll 73.7(3) 

Ru2— C5— C12 72.4 (2) 

C6— C5— C12 118.9(4) 

Ru2— C5— C6 70.6 (2) 

Ru2— C6— C5 72.0 (2) 

C21— Rul— C20— C19 -116.4(5) 

C21— Rul— C20— C25 132.4 (4) 

C22— Rul— C20— C19 -146.2 (4) 

C22— Rul— C20— C21 -29.7 (3) 

C22— Rul— C20— C25 102.7 (3) 

C23— Rul— C20— C19 176.4 (4) 

C23— Rul— C20— C21 -67.2 (3) 

C23— Rul— C20— C25 65.3 (3) 

C24— Rul— C20— C19 140.0 (4) 

C24— Rul— C20— C21 -103.6(3) 

C24— Rul— C20— C25 28.8 (3) 

C25— Rul— C20— C19 111.1(5) 

C25— Rul— C20— C21 -132.4 (4) 

C26— Rul— C20— C19 -32.7 (4) 

C26— Rul— C20— C21 83.7 (3) 

C26— Rul— C20— C25 -143.9 (3) 

C27— Rul— C20— C19 7.0(4) 

C27— Rul— C20— C21 123.4 (3) 

C27— Rul— C20— C25 -104.1 (3) 

C28— Rul— C20— C19 43.4 (4) 

C28— Rul— C20— C21 159.9(3) 

C28— Rul— C20— C25 -67.7 (3) 

C30— Rul— C20— C19 -60.0(6) 

C30— Rul— C20— C21 56.5(5) 

C30— Rul— C20— C25 -171.1 (4) 

C20— Rul— C21— C22 -131.8(4) 

C22— Rul— C21— C20 131.8(4) 

C23— Rul— C21— C20 102.1 (3) 

C23— Rul— C21— C22 -29.7 (3) 



C44— C46— H46C 110.00 

H46A— C46— H46B 109.00 

H46A— C46— H46C 110.00 

H46B— C46— H46C 109.00 

02'— C44'— C45' 118(5) 

02'— C44'— C46' 122 (4) 

C45'— C44'— C46' 119(4) 

C44'— C45'— H45D 109.00 

C44'— C45'— H45E 109.00 

C44'— C45'— H45F 110.00 

H45D— C45'— H45E 109.00 

H45D— C45'— H45F 109.00 

H45E— C45'— H45F 110.00 

C44'— C46'— H46D 109.00 

C44'— C46'— H46E 109.00 

C44'— C46'— H46F 110.00 

H46D— C46'— H46E 109.00 

H46D— C46'— H46F 110.00 

H46E— C46'— H46F 110.00 

C13— Ru2— C35— C34 -167.4(3) 

C3 1— Ru2— C35— C34 1 17.5 (4) 

C32— Ru2— C35— C31 -37.3(3) 

C32— Ru2— C35— C34 80.2 (3) 

C33— Ru2— C35— C31 -80.0(3) 

C33— Ru2— C35— C34 37.5 (3) 

C34— Ru2— C35— C31 -117.5(4) 

C2— Ru3— CI— C14 -130.0 (4) 

C3— Ru3— CI— C2 29.2 (3) 

C3— Ru3— CI— C14 -100.8(3) 

C4— Ru3— CI— C2 66.2 (3) 

C4— Ru3— CI— C14 -63.8(3) 

Cll— Ru3— CI— C2 102.3(3) 

Cll— Ru3— CI— C14 -27.8(2) 

C14— Ru3— CI— C2 130.0 (4) 

C36— Ru3— CI— C2 -162.2 (5) 

C36— Ru3— CI— C14 67.8 (5) 

C38— Ru3— CI— C2 -52.7 (6) 

C38— Ru3— CI— C14 177.3 (5) 

C39— Ru3— CI— C2 -86.8 (4) 

C39— Ru3— CI— C14 143.2 (4) 

C40— Ru3— CI— C2 -128.3 (5) 

C40— Ru3— CI— C14 101.7(5) 

CI— Ru3— C2— C3 131.9(4) 

C3— Ru3— C2— CI -131.9(4) 

C4— Ru3— C2— CI -103.0(3) 

C4— Ru3— C2— C3 28.9 (2) 

Cll— Ru3— C2— CI -66.1 (3) 

Cll— Ru3— C2— C3 65.9 (3) 
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C24- 


r> . . 1 /~<o 1 /'OA 

—Rul — C21 — C20 


65.6 (3) 


C 1 4 — Ru3 — C2 — C 1 


^A A 

-29.9 (2) 


C24- 


n , . i /^o 1 pii 

—Rul — C21 — C22 


-66.2 (3) 


C14 — Ru3 — C2 — C3 


1 AO A \ 

lOz.O (3) 


C25- 


—Rul — C21 — C20 


i o a si \ 

2s.9 (3) 


C3 7 — Ru3 — C2 — C 1 


1 T) 1 \ 

173.1 (4) 


C25- 


t> 1 /^o 1 

—Rul — C21 — C22 


a /o \ 

-102.9 (3) 


C37 — Ru3 — C2 — C3 


-54.9 (5) 


C26- 


r> , . i /~<o 1 /-OA 

—Rul — C21 — C20 


111 1 /") \ 

-111.3 (3) 


C3 8 — Ru3 — C2 — C 1 


^ A £ C / A\ 

146.5 (4) 


C26- 


-Rul— C21— C22 


116.9 (3) 


C3 8 — Ru3 — C2 — C3 


-81.6 (4) 


C27- 


-Rul— C21— C20 


-73.4 (3) 


C39 — Ru3 — C2 — CI 


1 AT A / A\ 

107.0 (4) 


C27- 


-Rul— C21— C22 


154.9 (3) 


C39 — Ru3 — C2 — C3 


— 121.1 (4) 


C29- 


-Rul— C21— C20 


nil n //IN 

— 1 /4. / (4) 


C40 — Rui — C2 — C 1 


"7*5 C /C\ 

/ j.5 (5) 


C29- 


-Rul— C21— C22 


53.5 (5) 


C40 — Ru3 — C2 — C3 


-154.5 (5) 


C30— Rul— C21— C20 


-150.2 (3) 


CI — Ru3 — C3 — C2 


AA C /n\ 

-29.5 (2) 




d„i a,* r 1 ?? 


*70 1 /T\ 

78.1 (3) 


C 1 — Ku3 — C3 — C4 


103.2 (3) 


C20- 


-Rul— C22— C21 


29.1 (3) 


Cz — Ku3 — C 3 — C4 


no o f a \ 
1 J2.S (4J 


C20- 


-Rul— C22— C23 


mi i /o \ 
-102.3 (3) 


Z^ 1 yl r> . . ") z~io f 

C4 — Ku3 — L3 — Cz 


ni o t a\ 

132.8 (4) 


C21- 


-Rul— C22— C23 


-131.4 (4) 


Cll — Ru3 — C3 — C2 


-102.6 (3) 


C23- 


-Rul— C22— C21 


111 /I //IN 

131.4 (4) 


D i r> , , ") f • ~) z" 1 A 

C 1 1 — Ru3 — C3 — C4 


OA O /O \ 

30.2 (3) 


C24- 


-Rul— C22— C21 


1 AO O /O N 

102.5 (J) 


C 1 4 — Ru3 — C3 — C2 


/I /IN 

-66.4 (3) 


C24- 


-Rul— C22— C23 


in r /ON 

-28.6 (3) 


C 1 4 — Ru3 — C3 — C4 


66.4 (3) 


C25- 


-Rul— C22— C21 


65.7 (3) 


C36 — Ru3 — C3 — C2 


165.9 (5) 


C25- 


-Rul— C22— C23 


—65.7 (3) 


C36 — Ru3 — C3 — C4 


-61.3 (5) 


C26- 


-Rul— C22— C21 


nr\ c /on 
— /9.5 (3) 


C3 / — Ruj — CJ — C2 


1 AH O //IN 

14/. 3 (4) 


C26- 


-Rul— C22— C23 


1 /t n 1 /o n 

149.1 (3) 


C37 — Ru3 — C3 — C4 


OA A //IN 

-80.0 (4) 


C27- 


-Rul— C22— C21 


-54.5 (5) 


C38 — Ru3 — C3 — C2 


1 r\r\< f / a\ 

109.6 (4) 


C27- 


-Rul— C22— C23 


1 H A 1 / /I \ 

174.1 (4) 


C3 8 — Ru3 — C3 — C4 


—117.7 (4) 


C29- 


-Rul— C22— C21 


1 C£ O /IN 

-156.3 (3) 


C39 — Ru3 — C3 — C2 


HA £. //IN 

74.6 (4) 


C29- 


-Rul— C22— C23 


72.3 (4) 


C39 — Ru3 — C3 — C4 


—152.6 (4) 


C30- 


-Rul— C22— C21 


-118.6 (3) 


C40 — Ru3 — C3 — C2 


66.2 (10) 


C30- 


-Rul— C22— C23 


110.0 (3) 


C40 — Ru3 — C3 — C4 


1/^1 A /A\ 

-161.0 (9) 


C20— Rul— C23— C22 


C /ON 

66.5 (3) 


CI — Ru3 — C4 — C3 


1 /ON 

-66.1 (3) 


C20- 


-Rul— C23— C24 


-65.9 (3) 


f ' 1 Tl ") f " A C ^ 1 1 

C 1 — Ru3 — C4 — C 1 1 


63.9 (3) 


C21- 


-Rul— C23— C22 


1A O /T\ 

29.8 (3) 


C2 — Ru3 — C4 — C3 


ao O /->\ 

-28.8 (3) 


C21- 


-Rul— C23— C24 


1 ao t /o \ 

1 02 .7 (3) 


C2 — Ru3 — C4 — C 1 1 


1 A 1 1 /I \ 

101.2 (3) 


C22- 


-Rul— C23— C24 


— 132.5 (5) 


C3 — RUJ — C4 — C 1 1 


1 OA A //IN 

130.0 (4) 


C24- 


-Rul— C23— C22 


132.5 (5) 


C 1 1 — Ru3 — C4 — C3 


1 A A f\ { A \ 

-130.0 (4) 


C25- 


-Rul— C23— C22 


1 f\1 A /I \ 

103.0 (3) 


C 1 4 — Ru3 — L4 — C3 


1 A 1 A f") \ 

-101.9 (3) 


C25- 


-Rul— C23— C24 


-29.5 (3) 


C 1 4 — Ru3 — C4 — C 1 1 


AO 1 

28.1 (2) 


C26- 


-Rul— C23— C22 


—5 1.0 (J) 


C3o — Ku3 — C4 — C3 


1 A A jC //I A 

149. o (4) 


C26- 


-Rul— C23— C24 


1 /^ A A / A \ 

169.9 (4) 


C3 6 — Ru3 — C4 — C 1 1 


OA C /yl \ 

-80.5 (4) 


C28- 


-Rul— C23— C22 


1 £ 1 A A 

-161.0 (3) 


L37 — Ku3 — L4 — C3 


1 1 A c / A \ 

113.5 (4) 


C28- 


-Rul— C23— C24 


£L£L Z ( A \ 

66.5 (4) 


r^m n . . -> z" 1 a z~" 1 1 

C37 — Ku3 — C4 — Cll 


-116.5 (4) 


C29- 


-Rul— C23— C22 


— 124.9 (3) 


P-IO T1..1 Z~>/1 Z^l 

C3o — Ku3 — C4 — C3 


/4J (4) 


C29- 


-Rul— C23— C24 


102.6 (3) 


C3 8 — Ru3 — C4 — C 1 1 


iff i / A\ 

-155.3 (4) 


C30- 


-Rul— C23— C22 


-85.3 (3) 


C39 — Ru3 — C4 — C3 


54.2 (7) 


C30- 


-Rul— C23— C24 


1 A O 'J /ON 

142.3 (3) 


pin T),,1 A f 1 1 

C39 — Ruj — C4 — C 1 1 


1 "7C O //IN 
— 1 /5.0 (6J 


C20- 


-Rul— C24— C23 


103.2 (3) 


CI— Ru3— Cll— C4 


-105.4 (3) 


C20- 


-Rul— C24— C25 


-28.6 (3) 


CI— Ru3— Cll— C10 


133.2 (5) 


C21- 


-Rul— C24— C23 


66.7 (3) 


CI— Ru3— Cll— C14 


28.0 (2) 


C21- 


-Rul— C24— C25 


-65.0 (3) 


C2— Ru3— Cll— C4 


-67.8 (3) 


C22- 


-Rul— C24— C23 


29.3 (3) 


C2— Ru3— Cll— C10 


170.9 (5) 
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Czz- 


-Rul- 


-C24- 


— C25 


1 m z fi\ 
— LVZ.D (3) 


C23- 


-Rul— C24- 


-C25 


m o /c\ 

—131.8 (5) 


C25- 


-Rul— C24- 


-C23 


131.8 (5) 


L27- 


-Rul- 


-C24- 


-C23 


-164.6 (3) 


C27- 


-Rul- 


-C24- 


-C25 


63.6 (4) 


C28- 


-Rul- 


-C24- 


-C23 


-131.6 (3) 


C28- 


-Rul- 


-C24— C25 


a/' /" /")\ 

96.6 (3) 


C29- 


-Rul- 


-C24- 




AA O /")\ 

-90.8 (3) 


C29- 


-Rul- 


-C24- 


ci^ 


13 l.j (3 J 


C30- 


-Rul- 


-C24- 




/^A o /c\ 

-60.8 (5) 


C30— Rul- 


-C24- 


cos 


167.4 (3) 


C20- 


-Rul- 


-C25- 


CIA 


132.8 (4) 


C21- 


-Rul- 


-C25- 


coo 


— 28. y (j) 


C21- 


-Rul- 


-C25- 


CIA 


103.9 (3) 


C22- 


-Rul- 


-C25- 




-66.4 (3) 


C22- 


-Rul- 


-C25- 


CIA 


66.4 (3) 


C23- 


-Rul- 


-C25- 


-C20 


1 A1 T S1\ 

— 103. / (3) 


C23- 


-Rul— C25- 


-C24 


29.1 (3) 


C24- 


-Rul- 


-C25- 


-C20 


-132.8 (4) 


C26— Rul- 


-C25- 


-C20 


59.7 (4) 


C26— Rul- 


-C25- 


-C24 


— lo l.o (3) 


C27- 


-Rul- 


-C25- 


-C20 


OA O 

89.8 (3) 


C27- 


-Rul- 


-C25- 


-C24 


—137.4 (3) 


C28- 


-Rul- 


-C25- 


-C20 


130.5 (3) 


C28- 


-Rul- 


-C25- 


-C24 


-96.7 (3) 


C29- 


-Rul- 


-C25- 


-C20 


164.5 (3) 


C29- 


-Rul- 


-C25- 


-C24 


-62.7 (4) 


C20- 


-Rul- 


-C26- 


-C27 


OA £ 

84.6 (3) 


C20— Rul- 


-C26— C30 


157.6 (3) 


C21- 


-Rul- 


-C26- 


-C27 


123.4 (3) 


C21- 


-Rul- 


-C26- 


-C30 


-118.8 (3) 


C22- 


-Rul— C26— C27 


162.6 (3) 


C22- 


-Rul— C26— C30 


— /9.o (4) 


C23- 


-Rul- 


-C26- 


-C27 


1 /"A O /•"> \ 

-160.8 (3) 


C23- 


-Rul- 


-C26- 


-C30 


—43.0 (5) 


C25- 


-Rul— C26— C27 


AC\ ~\ / A\ 

49.1 (4) 


C25- 


-Rul- 


-C26- 


-C30 


16/. 0 (3) 


C27- 


-Rul- 


-C26- 


-C30 


117.8 (4) 


C28- 


-Rul- 


-C26- 


-C27 


-37.8 (3) 


C28- 


-Rul- 


-C26— C30 


OA A /">\ 

80.0 (3) 


C29- 


-Rul- 


-C26- 


-C27 


OA A /1\ 

—80.9 (3) 


C29- 


-Rul- 


-C26- 


-C30 


37.0 (3) 


C30- 


-Rul- 


-C26— C27 


1 17.8 (4) 


C20- 


-Rul- 


-C27- 


-C26 


— 110.9 (3) 


C20- 


-Rul- 


-C27- 


-C28 


131.6(3) 


C21- 


-Rul- 


-C27- 


-C26 


-73.7 (3) 


C21- 


-Rul- 


-C27— C28 


168.8 (2) 


C22- 


-Rul- 


-C27- 


-C26 


-36.8 (5) 


C22- 


-Rul— C27- 


-C28 


-154.2 (4) 



C2— Ru3— Cll— C14 65.6 (3) 

C3— Ru3— Cll— C4 -30.6(3) 

C3— Ru3— Cll— C10 -152.0(5) 

C3— Ru3— Cll— C14 102.8(3) 

C4— Ru3— Cll— C10 -121.4(6) 

C4— Ru3— Cll— C14 133.4(4) 

C14— Ru3— Cll— C4 -133.4(4) 

C14— Ru3— Cll— C10 105.3(5) 

C36— Ru3— Cll— C4 118.4(5) 

C36— Ru3— Cll— C10 -3.0(6) 

C36— Ru3— Cll— C14 -108.2(4) 

C37— Ru3— Cll— C4 77.2(4) 

C37— Ru3— Cll— C10 -44.2(6) 

C37— Ru3— Cll— C14 -149.5(4) 

C38— Ru3— Cll— C4 44.1 (6) 

C38— Ru3— Cll— C10 -77.3(7) 

C38— Ru3— Cll— C14 177.4(5) 

C40— Ru3— Cll— C4 154.9(5) 

C40— Ru3— Cll— C10 33.5 (7) 

C40— Ru3— Cll— C14 -71.8(5) 

CI— Ru3— C14— C9 121.6(5) 

CI— Ru3— C14— Cll -134.0(4) 

C2— Ru3— C14— CI 30.8 (3) 

C2— Ru3— C14— C9 152.4(4) 

C2— Ru3— C14— Cll -103.2(3) 

C3— Ru3— C14— CI 68.1 (3) 

C3— Ru3— C14— C9 -170.3 (4) 

C3— Ru3— C14— Cll -66.0(3) 

C4— Ru3— C14— CI 105.6 (3) 

C4— Ru3— C14— C9 -132.8 (4) 

C4— Ru3— C14— Cll -28.5(2) 

Cll— Ru3— C14— CI 134.0(4) 

Cll— Ru3— C14— C9 -104.4(5) 

C36— Ru3— C14— CI -137.3 (5) 

C36— Ru3— C14— C9 -15.7 (6) 

C36— Ru3— C14— Cll 88.7(5) 

C37— Ru3— C14— CI -173.5 (4) 

C37— Ru3— C14— C9 -51.8(6) 

C37— Ru3— C14— Cll 52.5(5) 

C39— Ru3— C14— CI -57.1(5) 

C39— Ru3— C14— C9 64.5 (6) 

C39— Ru3— C14— Cll 168.9(5) 

C40— Ru3— CI 4— CI -95.2 (4) 

C40— Ru3— C14— C9 26.4 (6) 

C40— Ru3— C14— Cll 130.8(4) 

CI— Ru3— C36— C37 174.4 (5) 

CI— Ru3— C36— C40 57.2 (7) 

C3— Ru3— C36— C37 -28.0 (8) 

C3— Ru3— C36— C40 -145.2 (7) 



Acta Cryst. (2012). E68, m1313-m1314 



sup-20 



supplementary materials 



P ~\ A 

L24- 


Ti-,1 /""it f "~> /. 

—Rul — C27 — C26 


1 T /I A /"} \ 

174.0 (3) 


C24- 


—Rul — C27 — C28 


56.6 (4) 


C25- 


—Rul — C27 — C26 


1 C A A t"i \ 

-150.0 (3) 


C25- 


rn /^io 

—Rul — C27 — C28 


92.5 (3) 


C26- 


—Rul — C27 — C28 


1 1 n c ( A \ 

—117.5 (4) 


C28- 


-Rul— C27— C26 


117.5 (4) 


C29- 


-Rul— C27— C26 


ta /o\ 

79.6 (3) 


C29- 


-Rul— C27— C28 


O T O /O \ 

-37.8 (3) 


C30- 


-Rul— C27— C26 


O T O /O \ 

37.3 (3) 


C30- 


-Rul— C27— C28 


-80.1 (3) 


C20— Rul— C28— C27 


£L£ A ZO\ 

-66.4 (3) 


C20- 


-Rul— C28— C29 


176. 2 (2) 


C23- 


-Rul— C28— C27 


1 TT C {*} \ 

-177.5 (3) 


C23- 


-Rul— C28— C29 


65.1 (3) 


C24- 


-Rul— C28— C27 


1 A A /O \ 

-142.0 (3) 


C24- 


-Rul— C28— C29 


1 A A T /'J A 

100.7 (3) 


C25- 


-Rul— C28— C27 


1 A1 A /0"\ 

-102.4 (3) 


C25- 


-Rul— C28— C29 


140.2 (3) 


C26- 


-Rul— C28— C27 


in J /o \ 

37.4 (3) 


C26— Rul— C28— C29 


OA A /O \ 

-80.0 (3) 


C27- 


-Rul— C28— C29 


117 A /A\ 

— 11 1 A (4) 


C29- 


-Rul— C28— C27 


117.4 (4) 


C30- 


-Rul— C28— C27 


Tfv o ZO\ 

79.8 (3) 


C30- 


-Rul— C28— C29 


/ /O \ 

-37.6 (3) 


C21- 


-Rul— C29— C28 


1 CO £ / A\ 

152.6 (4) 


C21- 


-Rul— C29— C30 


O C /" //"\ 

35.6 (6) 


C22- 


-Rul— C29— C28 


1 1 A C /I \ 

-170.5 (3) 


C22- 


-Rul— C29— C30 


TO C { A \ 

72.5 (4) 


C23- 


-Rul— C29— C28 


-132.9 (3) 


C23- 


-Rul— C29— C30 


110.1 (3) 


C24- 


-Rul— C29— C28 


-94.0 (3) 


C24- 


-Rul— C29— C30 


1 A A A /O \ 

149.0 (3) 


C25- 


-Rul— C29— C28 


CO *7 
JO. / (4) 


C25- 


-Rul— C29— C30 


—175.7 (3) 


C26- 


-Rul— C29— C28 


OA A /T\ 

80.0 (3) 


C26— Rul— C29— C30 


T7 A ZO\ 

-37.0 (3) 


C27- 


-Rul— C29— C28 


37.7 (3) 


C27- 


-Rul— C29— C30 


—79.3 (3) 


C28- 


-Rul— C29— C30 


1 in r\ / a \ 

-117.0 (4) 


C30— Rul— C29— C28 


1 1 "7 A / A\ 

117.0 (4) 


C20- 


-Rul— C30— C26 


/I n /c\ 

42.0 (5) 


C20- 


-Rul— C30— C29 


1 Z" A O /O \ 

160.3 (3) 


C21- 


-Rul— C30— C26 


o / a \ 

77.8 (4) 


C21- 


-Rul— C30— C29 


— 16.3.8 (3) 


C22- 


-Rul— C30— C26 


116.8(3) 


C22- 


-Rul— C30— C29 


-124.8 (3) 


C23- 


-Rul— C30— C26 


156.5 (3) 


C23- 


-Rul— C30— C29 


-85.1 (3) 


C24- 


-Rul— C30— C26 


-167.9(3) 



P A 

C4— 


-Rui — L36 — C37 


/TO A i £2\ 

-68.0 (6) 


C ' A 

C4— 


-Ru3 — C3 6 — C40 


1 H A A / £\ 

174.9 (6) 


Cll- 


— Ru3 — C36 — C37 


-107.4 (5) 


Cll- 


— Ru3 — C3 6 — C40 


135.4 (6) 


p i /i 

C14- 


— Ku3 — C36 — L37 


1 /IT A /C\ 

-147.0 (5) 


C14- 


— Ru3 — C36 — C40 


95.9 (6) 


C37- 


— Ru3 — C36 — C40 


1 1 T O /0\ 

—117.2 (8) 


C38- 


— Ru3 — C36 — C37 


O T O ( £\ 

37.2 (6) 


C38- 


— Ku3 — C3o — C40 


OA A (H\ 

—80.0 (1) 


C39- 


— Ru3 — C36 — C37 


TA C i tC\ 

79.5 (6) 


C39- 


— Ru3 — C3 6 — C40 


—51. 7 (6) 


C40- 


— Ru3 — C36 — C37 


1 1 T 1 /o\ 

117.2 (8) 


p -> 

C2— 


-Ru3 — C37 — C36 


1 /T 1 1 / C\ 

-161.1 (5) 


p^ 

C2— 


-Ru3 — C3 7 — C3 8 


-42.6 (8) 


C3— 


-Ru3 — C3 7 — C3 6 


165.6 (5) 


C3— 


T> O /~i -> -7 POO 

-Ru3 — C3 7 — C3 8 


-76.0 (6) 


C4— 


-Ru3 — C37 — C36 


1 n o /c\ 

127.3 (5) 


C4— 


/- 1 T"7 mo 

-Ru3 — C3 7 — C3 8 


-114.3 (6) 


Cll- 


— Ru3 — C37 — C36 


90.1 (6) 


pi i 

Cll- 


r> . . ") POT poo 

— Ru3 — C3 7 — C3 8 


1 C 1 C 

-151.5 (6) 


C14- 


t>^i r^it^ 
— KUJ — C3 / — L36 


CO 1 

58.1 (/) 


/—i i /i 
C14- 


— Ru3 — C37 — C38 


176.5 (5) 


C36- 


T> 1 p ^> -7 P")0 

— Ru3 — C37 — C38 


1 1 O /I /ON 

118.4 (8) 


rein 

C38- 


T>,,'5 p •"> "7 PT/T 

— Ru3 — C37 — C36 


1 1 O /I /o\ 

-118.4 (8) 


C39- 


— Ru3 — C37 — C36 


OA C t C\ 

-80.5 (6) 


C39- 


l~) . . -) POT PTO 

— Ku3 — C 3 7 — L 3 8 


OTA / £L \ 

sl .9 (6) 


C40- 


T> O POT PO/" 

— Ru3 — C37 — C36 


-37.6 (6) 


C40- 


l~) . . -> POT p ") O 

— Ru3 — C37 — C38 


OA A /T\ 

80.9 (7) 


CI— 


T)..-> no /nn 

-Ru3 — C3 8 — C37 


-174.1 (4) 


CI— 


T» ") POO P")A 

-Ru3 — C3 8 — C39 


-57.7 (8) 


C2— 


r> , , ") POO p *) -7 

-Ru3 — C3 8 — C37 


1 C A A /C\ 

154.4 (5) 


C2— 


Ti..') /-"to mn 

-Ru3 — C3 8 — C39 


OA O 

-89.2 (6) 


C3— 


n„i r-"oo 
-Ru3 — C3o — C3 / 


116.5 (5) 


po 
C3— 


r> ^ POO POA 

-Ru3 — C3 8 — C39 


1 O, T A { /~\ 

-127.0 (6) 


C4— 


Tt O POO POT 

-Ru3 — C38 — C37 


79.6 (6) 


LA— 


D..O POO POA 

-Ku3 — C3o — C39 


1 /TO A /C\ 

-163.9 (5) 


pi i 
Cll- 


T~> . . O POO p O "7 

— Ru3 — C3 8 — C37 


C 1 A ZO\ 

51.9 (8) 


Cll- 


T> O POO POA 

— Ru3 — C38 — C39 


168.4 (5) 


C36- 


l~) . . -> POO p O "7 

— Ru3 — C38 — C37 


OTA /ZT\ 

-37.0 (6) 


C36- 


— Ru3 — C38 — C39 


79 A (7) 


POT 

C37- 


T»,,0 POO POA 

— Ru3 — C3o — L39 


1 1/ f /o\ 

116.5 (8) 


C39- 


T),.0 POO POT 

— Ru3 — C38 — C37 


11/ f /o\ 

-116.5 (8) 


C40- 


T» O POO POT 

— Ru3 — C38 — C37 


TA -O f/~\ 

-79.2 (6) 


C40- 


— Ru3 — C3o — CJ9 


3 /.3 (/) 


Cl- 


-Ru3— C39— C38 


143.5 (5) 


Cl- 


-Ru3— C39— C40 


-98.1 (6) 


C2- 


-Ru3— C39— C38 


103.9(6) 


C2- 


-Ru3— C39— C40 


-137.7(6) 


C3- 


-Ru3— C39— C38 


66.4 (6) 
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C24- 


-Rul— C30— C29 


— 4y.j (d) 


C26— Rul— C30— C29 


118.4 (5) 


P97 

/- 


T?ni pta P9£ 

— KU1 LjU l^ZO 


-37.3 (3) 


P97 


Rn1 CT.f\ P9Q 
— ku 1 — JVJ — ^zv 


81.1 (3) 




R„1 PTfl P96 
— ku 1 — JVJ — LZO 


-80.2 (3) 


P9S 


Rul p^n P9Q 

— KU1 LjU C.ZV 


38.2 (3) 




Rul P'sn P96 

— KU 1 I/JU U.ZO 


-118.4 (5) 


Pfi 


Rn9 PS P19 
-kuz V^IZ 


130.5 (4) 


CI 
y^ / — 


Rn9 PS Pfi 
-kuz — — v^o 


on o /o\ 

— zy.z (z) 


CI 


Rn9 PS P19 
-KUZ j ^ 1 Z 


101.3 (3) 


y^o — 


Rn9 PS Cf 
-KUZ J V^D 


-66.2 (3) 


^0 — 


Rn9 PS P19 
-KUZ J 1 Z 


HA'} /1\ 

64.3 (2) 


P1 9 


Rn9 PS Cf 
— KUZ K^j K^O 


1 1 A C / /I \ 

-13(0 (4) 


pi ^ 


Rn9 PS Cf 

— KUZ L-O 


1 AO /" \ 

-102.6 (3) 


p 1 ^ 


Rn9 PS P19 

— KUZ V^Z> 1 Z 


27.9 (2) 


P^! 1 


Rn9 PS Cf 
— KUZ V^D 


1 7A 1 /") \ 

170.2 (3) 


P"} 1 

1- 


Rn9 PS P19 
— KUZ l_0 \^ 1 Z 


-59.3 (4) 


pt* 


Rn9 PS Cf 
— KUZ y^j 1^0 


63.2 (3) 




Rn9 PS P19 
— KUZ D 1 Z 


-166.4 (2) 


^ j^t- 


Rn9 PS Cf 

— KUZ J 


AA O (">\ 

99.2 (3) 




Rn9 PS P19 
— KUZ 1Z 


-130.3 (2) 


p^s 


Rn9 PS Cf 
— KUZ y^D 1^0 


140.1 (3) 


p^s 


Rn9 PS P19 
— KUZ V^O \^ 1 Z 


-89.4 (3) 


ps 


Rn9 Cf P7 
-KUZ 1^0 ^ 1 


m c\ ( a\ 

—131.9 (4) 


ci 
y^ / — 


Rn9 Cf PS 
-KUZ 1^0 


131.9 (4J 


l^o — 


Rn9 Cf PS 
-KUZ ^0 


1 AO 1 /O \ 

103.1 (3) 


pr 


Rn9 Pfi P7 
-KUZ V^D \_ / 


OO O /I \ 

-28.8 (2) 


pi 9 


Rn9 Cf PS 
— KUZ \^ 0 — y^ D 


OA ^ ZO\ 

29.6 (2) 


pi 9 


Rn9 Pfi P7 

— kuz — — y~- 1 


— 102.3 (3) 


p 1 ^ 


Rn9 Cf PS 

— KUZ \^ 0 L> J 


66.1 (2) 


P1 ^ 


Rn9 Cf CI 

— KUZ v / 


-65.8 (2) 


PT9 


Rn9 Cf PS 

— KUZ \^ 0 L> J 


-168.0 (3) 




Rii9 Cf CI 

— KUZ — — \^ 1 


60.1 (3) 




Rn9 Cf PS 

— KUZ 0 \^ J 


-135.7 (2) 




Rn9 Cf CI 
— KUZ 1^0 \^ 1 


AO /I /1\ 

92.4 (3) 


y^ 


Rn9 Cf PS 

— kuz — ^0 — 


-95.2 (3) 




Rii9 Cf CI 

— KUZ ^.0 V, / 


132.9 (2) 


p^s 


Rn9 Cf PS 
— KUZ ^.0 V^J 


—63.9 (3) 


P"?s 


Rn9 Cf CI 
— KUZ 1^0 1 


164.2 (3) 


PS 


Rn9 P7 Cf 
-kuz — \^ 1 — y^o 


29.4 (2) 


PS 


Rn9 P7 PS 
-kuz — y^ 1 — y^o 


1 AO £ /T\ 

— 103.6 (3) 


Pfi 
y^o — 


Rn9 P7 PS 
-KUZ L / V^-o 


—133.0 (4) 


C8- 


-Ru2— C7— C6 


111 A / /I \ 

133.0 (4) 


C12- 


-Ru2— C7— C6 


66.0 (2J 


C12- 


-Ru2— C7— C8 


-67.0 (3) 


C13- 


-Ru2— C7— C6 


102.9 (3) 


C13- 


-Ru2— C7— C8 


-30.1 (2) 


C31- 


-Ru2— C7— C6 


-168.3 (3) 


C31- 


-Ru2— C7— C8 


58.7 (4) 



C3— 


-Ku3 — C39 — C40 


-1/5.2 (5) 


C4— 


r> . . -) p < -> n poo 

-Ku3 — C3 9 — C3 8 


T 1 A / 1 A\ 

31.0 (10) 


C4— 


A, , -) PTA P /I A 

-Ku3 — C39 — C40 


W Af\ A //T\ 

149.4 (6) 


C14- 


— Ru3 — C39 — C38 


176.6 (4) 


L14- 


— Ru3 — C39 — L40 


-65.0 (8) 


C36- 


— Ku3 — C39 — C38 


-81.1 (7) 


C36- 


— Ru3 — C39 — C40 


37.3 (7) 


POT 

C37- 


— Ru3 — C39 — C38 


—38.4 (6) 


POT 

C37- 


T»,,1 nin pi/1 a 

— Ru3 — C39 — C40 


OA 1 /'7\ 

80.1 (7) 


C38- 


T") . . -) p"> A p^A 

— Ru3 — C39 — C40 


1 1 O /I / A\ 

118.4 (9) 


/~l A A 

C40- 


A . . -1 PTA mo 

— Ru3 — C39 — C38 


1 1 O A /A\ 

-118.4 (9) 


p^ 1 

CI— 


-Ru3 — C40 — L36 


1 /I O O /C\ 

-143.8 (5) 


CI— 


l~) . . -> /-i /I p. n^A 

-Ru3 — C40 — C39 


AO H / £\ 

98.7 (6) 


C2— 


-Ru3 — C40 — C36 


176.6 (4) 


C2— 


r> /—1 a pi p-)A 

-Ru3 — C40 — C39 


59.1 (7) 


C3— 


-Ru3 — C40 — C3 6 


1 OA O / Pi \ 

129.2 (9) 


C3— 


-Ru3 — C40 — C39 


11 7 /I T\ 

11.7 (13) 


Cll- 


— Ku3 — C40 — C36 


p C p> p-?\ 

-65.0 (7) 


Cll- 


T> O pi ha POA 

— Ru3 — C40 — C39 


Ml A (5) 


C14- 


— Ru3 — C40 — C36 


1 AO C 

-103.5 (6) 


C14- 


— Ru3 — C40 — C39 


1 O O A SC\ 

138.9 (5) 


C36- 


— Ru3 — C40 — C39 


in/ /a\ 

—117.6 (9) 


C37- 


T> O P/|A P")/" 

— Ru3 — C40 — C36 


37.8 (6) 


C37- 


— Ru3 — C40 — C39 


-79.7 (7) 


C38- 


— Ru3 — C40 — C36 


oa n /h\ 

80.7 (6) 
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C38- 


T»,,0 P/l A piA 

— Ru3 — L40 — L39 


—36.9 (6) 


C39- 
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— Ru3 — C40 — C36 


117.6 (9) 


pi 0 

C18- 
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— N 1 — C 1 7 — C 1 6 


OO *7 / A \ 

38.7 (4) 


C19- 


— JN 1 — CI / — C16 


159.1 (3) 


C17- 


XT 1 P 1 O P 1 C 

— N 1 — C 1 8 — C 1 5 


-39.4 (4) 


C19- 


-Nl— C18— C15 


-162.5 (3) 


C17- 
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73.0 (5) 


C18- 
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Ru3- 


-CI— C2— C3 
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C14- 
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1 O / tC\ 
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Ru3- 
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1 O A £ f A \ 

— 130.6 (4) 


Ru3- 


-CI— C14— Cll 


51.8 (3) 
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C A O /I \ 
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\ H A H ( A \ 
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-CI— C14— Cll 


-3.1 (6) 


Ru3- 
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C A O / ^1 \ 

—54.3 (4) 


Cl- 


-C2— C3— Ru3 
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-C2— C3— C4 


1.5 (7) 


Ru3- 


-C3— C4— Cll 


-57.3 (3) 


C2- 


-C3— C4— Ru3 


53.9 (4) 


C2- 


-C3— C4— Cll 


-3.4 (6) 


Ru3- 


-C4— Cll— CIO 


130.1 (4) 


Ru3- 


-C4— Cll— C14 


-53.6 (3) 
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C12- 


-Ru2— C34- 


-C35 


71.4 (3) 


C13- 


-Ru2— C34- 


-C33 


148.8 (4) 


C13- 


-Ru2— C34- 


-C35 


31.1 (6) 


C31- 


-Ru2— C34- 


-C33 


OA 1 /">\ 

80.3 (3) 


C31- 


-Ru2— C34- 


-C35 


T 1 1 /I \ 

-37.3 (3) 


C32- 


-Ru2— C34- 


-C33 


1 O A /"} \ 

38.0 (3) 


C32- 


-Ru2— C34- 


-C35 


-79.7 (3) 


L33- 


-Ru2— C34- 


-C35 


linn 

—117.7 (4) 


C35- 


-Ru2— C34- 


-C33 


117.7 (4) 


C5— 


-Ru2— C35- 


-C31 


153.3 (2) 


C5— 


-Ru2— C35— C34 


OA ^ ZO\ 

-89.2 (3) 


Co— 


-Ru2— C35- 


-C31 


1 /"n A /I \ 

— 169.4 (3) 


C6- 


-Ru2— C35- 


-C34 


-51.9(4) 


C8- 


-Ru2— C35- 


-C31 


35.7(5) 


C8- 


-Ru2— C35- 


-C34 


153.2 (3) 


C12- 


-Ru2— C35- 


-C31 


114.0(3) 


C12- 


-Ru2— C35- 


-C34 


-128.5 (3) 



C22— C23— C24— Rul -53.4 (4) 

C22— C23— C24— C25 1.1 (8) 

Rul— C24— C25— C20 54.8 (4) 

C23— C24— C25— Rul -54.2 (4) 

C23— C24— C25— C20 0.6 (7) 

Rul— C26— C27— C28 61.5 (3) 

C30— C26— C27— Rul -62.0 (4) 

C30— C26— C27— C28 -0.5 (6) 

Rul— C26— C30— C29 -60.7 (4) 

C27— C26— C30— Rul 61.5(4) 

C27— C26— C30— C29 0.8 (6) 

Rul— C27— C28— C29 62.2 (3) 

C26— C27— C28— Rul -62.2 (4) 

C26— C27— C28— C29 -0.1(5) 

Rul— C28— C29— C30 62.8 (3) 

C27— C28— C29— Rul -62.2 (3) 

C27— C28— C29— C30 0.6 (5) 

Rul— C29— C30— C26 61.0(4) 

C28— C29— C30— Rul -61.8(3) 

C28— C29— C30— C26 -0.8 (6) 

Ru2— C31— C32— C33 61.9 (3) 

C35— C31— C32— Ru2 -61.6(3) 

C35— C31— C32— C33 0.3 (5) 

Ru2— C31— C35— C34 -61.8(3) 

C32— C31— C35— Ru2 61.1(3) 

C32— C31— C35— C34 -0.7(5) 

Ru2— C32— C33— C34 62.7 (3) 

C31— C32— C33— Ru2 -62.4(3) 

C31— C32— C33— C34 0.3 (5) 

Ru2— C33— C34— C35 61.5 (3) 

C32— C33— C34— Ru2 -62.2 (3) 

C32— C33— C34— C35 -0.7 (5) 

Ru2— C34— C35— C31 62.0(3) 

C33— C34— C35— Ru2 -61.1 (3) 

C33— C34— C35— C31 0.8(5) 

Ru3— C36— C37— C38 -60.9 (6) 

C40— C36— C37— Ru3 62.1 (5) 

C40— C36— C37— C38 1.2(9) 

Ru3— C36— C40— C39 61.3 (6) 

C37— C36— C40— Ru3 -62.0 (5) 

C37— C36— C40— C39 -0.7 (9) 

Ru3— C37— C38— C39 -62.4 (7) 

C36— C37— C38— Ru3 61.3 (6) 

C36— C37— C38— C39 -1-2(11) 

Ru3— C38— C39— C40 -61.9(7) 

C37— C38— C39— Ru3 62.6 (7) 

C37— C38— C39— C40 0.8 (12) 

Ru3— C39— C40— C36 -61.8(6) 

C38— C39— C40— Ru3 61.7(8) 
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C13— Ru2— C35— C31 


75.1 (3) 


C38— C39- 


-C40 — C36 


-0.1 (11) 


Hydrogen-bond geometry (A, °) 










Cgl is the centroid of the C20-C25 ring and Cg2 is the centroid of the C26-C30 ring. 






D—n-A 


D — H 


H-A 


D—A 


D U-A 


C2— H2 02' 


0.95 


2.56 


3.188 (8) 


1 ^ A 

124 


C3— H3-02 1 


0.95 


2.58 


3.197 (7) 


1 '"to 

123 


C7— H7-F7" 


0.95 


2.50 


3.359 (5) 


150 


C8— H8-F9' 11 


0.95 


2.42 


3.302 (6) 


155 


C16— H16-01 


1.00 


2.46 


3.240 (6) 


1 O A 

134 


C18— H18^-F12 Ul 


0.99 


2.52 


3.398 (5) 


147 


C22— H22-F11 1V 


0.95 


2.43 


J.U7 1 ^O^ 


1 97 


C27— H27-02 v 


0.95 


2.50 


3.141 (9) 


125 


C29— H29-F6" 


0.95 


2.48 


3.155 (7) 


128 


C43— H43C-F4 1V 


0.98 


2.31 


3.287 (9) 


176 


C46'— U46D-Cgl 


0.98 


2.79 


3.63 (5) 


160 


C32— H32-Cg2 vi 


0.95 


2.43 


3.669 (5) 


136 



Symmetry codes: (i) x~l,y, z-1; (ii) -x+1/2, j>+l/2, -z+3/2; (hi) *-l/2, -yH/2, z-1/2; (iv) x+1/2, -y+V2, z-1/2; (v)x-l,>>, z; (vi) -x, -yfl, -z+1. 
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